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PREFACE 


This  report  presents  the  major  findings  of  a  1960  survey  of  employment  of  scientific  and 
technical  personnel  in  private  industry.  The  survey  was  conducted  for  the  National  Science 
Foundation  by  the  Bureau  of  Labor  Statistics  of  the  U.S.  Department  of  Labor  as  a  part  of  a 
comprehensive  program  of  studies  of  scientific  and  technical  personnel  in  all  sectors  of  the 
economy.  Related  surveys  cover  Federal  and  State  Government  agencies,  colleges  and  uni¬ 
versities,  and  nonprofit  research  institutes  and  foundations. 

The  1960  survey  was  carried  out  through  questionnaires  mailed  to  a  sample  of  companies 
carefully  selected  to  be  representative  of  the  Nation’s  industry.  The  response  to  the  survey 
was  excellent;  usable  information  was  received  from  about  90  percent  of  the  approximately 
10,500  companies  in  the  sample. 

The  figures  presented  in  the  report,  like  all  estimates  derived  from  sample  data,  are  approxi¬ 
mations  subject  to  sampling  and  other  errors.  Furthermore,  certain  small  companies  employing 
relatively  few  scientific  and  technical  personnel  were  outside  the  scope  of  the  survey.  These 
matters,  as  well  as  other  definitional  and  technical  problems,  are  discussed  in  Appendix  B — 
Scope  and  Method — and  in  Appendix  C — Technical  Notes. 
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HIGHLIGHTS  OF  THE  SURVEY 


Employment  of  scientists  and  engineers  in  in¬ 
dustry  increased  by  approximately  6  percent  be¬ 
tween  January  1959  and  January  1960 — a  rate  of 
growth  greater  than  that  for  total  industrial  em¬ 
ployment.  The  rise  in  scientific  and  engineering 
employment  was  greater  in  research  and  develop¬ 
ment  than  in  other  activities.  The  growth  rate 
for  scientists  exceeded  that  for  engineers. 

The  nearly  813,000  scientists  and  engineers 
within  the  scope  of  the  1960  survey  represented 
about  95  percent  of  the  estimated  total  number 
employed  in  industrial  firms  and  in  their  own  busi¬ 
nesses.  Engineers,  numbering  648,900,  accounted 
for  80  percent  of  all  scientific  and  engineering  per¬ 
sonnel  included  in  the  survey;  the  77,000  chemists 
accounted  for  nearly  10  percent;  and  the  remainder 
consisted  of  19,800  life  scientists,  15,600  physicists, 
15,300  earth  scientists,  14,100  mathematicians, 
12,700  metallurgists,  and  a  residual  group  of  9,200 
“other”  scientists. 

Employment  of  engineers  was  about  5  percent 
higher  in  January  1960  than  in  January  1959. 
Among  the  scientists,  biological  scientists  and 
mathematicians  had  the  greatest  growth;  metal¬ 
lurgists  and  chemists  also  had  a  greater  growth 
rate  than  the  average  for  all  scientists  and 
engineers. 

Chief  employers  of  scientists  and  engineers  were 
the  aircraft,  electrical  equipment,  chemicals,  and 
machinery  industries.  Approximately  45  percent 
of  all  scientific  and  engineering  personnel  were  in 
these  industries  in  1960.  Moreover,  in  aircraft 
and  chemicals  manufacturing,  scientists  and  engi¬ 
neers  accounted  for  12  percent  and  9.6  percent  of 
total  employment  in  the  respective  industries;  this 
compares  with  2.8  percent  for  all  industries 
combined. 

More  than  half  (52.3  percent)  of  all  scientific  and 
engineering  personnel  were  in  companies  with 
5,000  or  more  employees  in  January  1960.  In 


manufacturing  industries  alone,  firms  of  this  size 
employed  62  percent  of  the  scientists  and  engi¬ 
neers  but  only  40  percent  of  all  employees.  Fur¬ 
thermore,  these  large  firms  employed  nearly  70 
percent  of  the  scientists  and  engineers  engaged  in 
research  and  development  in  manufacturing. 

The  major  function  of  38  percent  of  industry’s 
scientists  and  engineers  in  early  1960  was  produc¬ 
tion  and  operations.  The  second  largest  group 
(32  percent)  was  engaged  in  the  performance  of 
research  and  development;  in  addition,  nearly  6 
percent  were  primarily  concerned  with  administer¬ 
ing  RAD  work.  About  90  percent  of  the  302,500 
scientists  and  engineers  primarily  engaged  in  R&D 
worked  full  time  in  this  activity.  Industries  com¬ 
posed  mainly  of  large  companies  with  extensive 
RAD  programs  tended  to  have  the  highest  pro¬ 
portions  of  scientists  and  engineers  working  full 
time  in  this  type  of  work. 

The  594,000  technicians  in  American  industry 
in  January  1960  represented  an  increase  of  approxi¬ 
mately  8  percent  over  the  comparable  January 
1959  figure.  The  ratio  of  technicians  to  scientists 
and  engineers  also  increased  over  the  period. 
Of  every  10  technicians  in  1960,  about  5  were 
engineering  and  physical  science  aids,  3  were 
draftsmen,  and  the  remainder  were  medical, 
agricultural,  biological,  or  other  technicians. 

Technicians  were  utilized  throughout  industry, 
but  about  44  percent  were  employed  in  four  indus¬ 
try  groups — electrical  equipment,  machinery,  and 
aircraft  manufacturing  industries  and  the  engi¬ 
neering  and  architectural  services. 

Nearly  161,000  technicians,  or  27  percent  of  the 
number  in  all  activities,  were  primarily  engaged  in 
research  and  development.  RAD  technicians  were 
concentrated  in  large  companies  in  those  industries 
also  using  many  scientists  and  engineers  in  RAD 
work.  The  ratio  of  RAD  technicians  to  RAD  sci¬ 
entists  and  engineers  was  53  per  100  in  early  1960. 
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EMPLOYMENT  OF  SCIENTISTS  AND  ENGINEERS 


Scientific  and  technical  personnel  are  a  critically 
important  national  resource  both  to  the  defense 
of  the  country  and  to  general  economic  progress. 
As  the  major  part  of  a  program  to  gather  basic 
information  needed  to  quantify  this  resource  and 
evaluate  the  trends  that  characterize  its  develop¬ 
ment,  a  nationwide  survey  of  scientific  and  tech¬ 
nical  personnel  in  industry  is  undertaken  annually. 

The  1960  survey  obtained  data  on  the  numbers 
of  scientists,  engineers,  and  technicians  classified 
by  broad  occupational  group,  type  of  industry, 
size  of  employing  company,  and  the  major  func¬ 
tion  performed  for  employers  by  these  personnel. 
The  data  refer  to  all  of  private  industry,  with 
minor  exceptions.  Excluded  were  the  relatively 
few  self-employed  scientists  and  engineers  and 
scientific  and  technical  personnel  working  for 
firms  (most  of  them  small)  outside  the  scope  of 
the  survey.1 

Number  Employed  in  1960 

Approximately  813,000  persons  were  working 
as  scientists  or  engineers  in  January  1960  in  com¬ 
panies  within  the  scope  of  the  survey.3  Since  the 
exclusions  probably  amounted  to  between  4  and 
6  percent  of  all  scientists  and  engineers  in  private 
industry,  the  total  was  about  850,000.  Members 
of  the  engineering  profession  accounted  for  about 
8  out  of  10  (649,000)  of  all  scientific  and  engi¬ 
neering  personnel  included  in  the  survey.  Nearly 
1  in  10  (77,000)  was  a  chemist.  Of  the  remainder 
(87,000),  physicists,  geologists  and  geophysicists, 
metallurgists,  and  mathematicians  were  the  prin¬ 
cipal  scientific  groups — each  numbering  between 
12,000  and  16,000.  (See  table  1.) 

Employment  Trends 

The  data  obtained  from  this  survey  indicate  an 
increase  of  6.4  percent  in  the  number  of  scientists 

1  The  number  of  companies  employing  scientists  or 
engineers  in  January  1960  was  estimated  to  be  nearly 
60,000 — 70  percent  of  which  had  fewer  than  100  employees 
of  all  types.  For  a  discussion  of  number  of  companies 
employing  scientists  and  engineers,  Bee  National  Science 
Foundation,  Scientific  and  Technical  Personnel  in  American 
Industry — Report  on  a  1959  Survey — NSF  60-62  (U.S. 
Government  Printing  Office,  Washington,  1960),  pages 
6-7  and  tables  A-l  and  A-2. 

*  See  appendixes  B  and  C. 


and  engineers  between  January  1959  and  January 
1960,  compared  with  the  4.6-percent  growth 
which  occurred  between  January  1958  and  Janu¬ 
ary  1959  (table  1).*  Employment  in  the  dominant 
engineering  group  rose  by  5.4  percent  from  1959 
to  1960,  compared  with  a  growth  of  4.8  percent 
in  the  earlier  period.  Scientists,  as  a  group,  grew 
mere  rapidly  than  engineers  between  1959  and 
1960.  However,  employment  in  the  various 
scientific  occupational  groups  showed  widely 
varying  rates  of  growth  in  the  recent  period,  and 
also  considerable  variation  from  the  employment 
changes  which  occurred  between  1958  and  1959. 
The  employment  of  mathematicians  and  metal¬ 
lurgists  continued  to  expand  rapidly,  increasing 
at  rates  much  greater  than  the  average  for  all 
scientists  and  engineers.  The  number  of  chemists 
rose  by  nearly  8  percent  between  January  1959 
and  January  1960,  in  contrast  with  their  less-than- 
average  growth  during  the  earlier  period  (1958- 
59).  On  the  other  hand,  physicists  registered  a 


Table  1. — Scientists  and  engineer*,  by  occupational 
group,  January  1959  and  January  1960,  and  percent 
change 


Number 

Percent  change 

Occupational  group 

January 

1959' 

January 

1960 

1968  to 
I960' 

I960  to 
1960 

All  groups - 

764, 100 

812,  700 

4  6 

6.4 

Engineers - 

615,400 

648,900 

48 

5.4 

Chemists _ 

71,  500 

77,000 

2.9 

7.7 

Physicists - 

14,900 

15,600 

11.4 

49 

Metallurgists . 

Geologists  and  geophysi¬ 
cists - - 

11,  400 

12,700 

7.3 

11.4 

14,800 

15,300 

-4  1 

3.6 

Mathematicians - 

11,  300 

14,  100 

16.  9 

25.3 

Life  scientists - 

18,200 

19,800 

a  6 

9.  1 

Medical  scientists _ 

7,000 

6,600 

4  5 

-6.4 

Agricultural  scientists - 

5,600 

5,900 

11.3 

5.7 

Biological  scientists _ 

5,500 

7,300 

11.  4 

32.  1 

Other"  scientists - 

6,600 

9,200 

-14  7 

38.9 

Note. — Totals  and  percentages  have  been  calculated  on  the  basis  of  un¬ 
rounded  figures  and  therefore  may  not  correspond  exactly  with  the  rounded 
figures  shown. 

>  Source:  National  Science  Foundation,  Scientific  and  Technical  Personnel 
in  American  Inixutrt — Report  on  a  1959  Surrey— NSF  6(1-62  (U.S.  Govern¬ 
ment  Printing  Office,  Washington,  1960). 


*  See  also,  National  [Science  [Foundation  publication 
cited  in  footnote  1. 
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moderate  gain  (4.9  percent)  between  1959  and 
1960,  after  their  markedly  above-average  increase 
(11.4  percent)  of  the  previous  year.  Geologists 
and  geophysicists — an  occupational  group  with  a 
downward  employment  trend  between  early  1958 
and  early  1959— showed  a  slight  employment 
increase  during  the  year  ending  in  January  1960. 
(See  chart  1.) 

Variations  in  growth  among  the  occupational 
groups  are  not  readily  explained  by  the  limited 
data  obtained  from  the  surveys.  Part  of  the 
cause  is  undoubtedly  related  to  the  rate  of  growth 
in  industries  which  are  important  users  of  the 
various  types  of  scientific  personnel — or,  more 
specifically,  to  the  extent  of  R&D  activity  in 
companies  within  an  industry.  Other  important 
aspects  of  occupational  change  are  the  shifts  in 
position  titles  which  result  from  company  reorgan¬ 
izations,  changes  in  emphasis  on  types  of  work 
programs,  and  other  factors.  For  example,  per¬ 
sons  once  classified  as  engineers  or  physicists,  who 


have  an  extensive  background  in  mathematics, 
may  have  been  assigned  the  title  of  mathematician 
when  their  work  shifted  to  projects  more  concerned 
with  mathematical  problems.  Recent  rapid 
growth  in  areas  such  as  those  concerned  with 
applying  mathematical  techniques  to  research 
in  the  natural  sciences  and  engineering  and  those 
related  to  electronic  data  processing  is  well  known.4 
It  may  be  that  the  number  of  mathematicians, 
as  well  as  some  other  occupational  groups,  has 
grown  partly  as  a  result  of  shifts  in  personnel 
among  occupations. 

The  percent  changes  shown  for  the  smaller  oc¬ 
cupational  groups  should  be  interpreted  with 
caution.  Since  the  medical,  agricultural,  biologi¬ 
cal,  and  “other”  scientist  groups  are  each  very 

4  For  detailed  information  on  persons  in  mathematical 
employment  see  National  Science  Foundation,  Employ 
ment  in  Professional  Mathematical  Work  in  Industry  and 
Government — Report  on  a  1960  Survey  (U.S.  Government 
Printing  Office,  Washington,  1961),  in  press. 


Chart  1.  Numerically,  engineers  had  the  greatest  growth  from  1959  to  I960; 
proportionately,  mathematicians  showed  the  greatest  increase . 

Grow  Hi  in  scientific  ond  engineering  employment  for  selected  occupational  groups. 

Numerical  change  (In  thousands)  January  1959  to  January  1960  Porcent  change 


small,  minor  absolute  changes  in  their  numbers 
occasion  relatively  large  percentage  changes.  For 
example,  the  decline  of  6.4  percent  shown  for 
medical  scientists  was  the  result  of  an  estimated 
numerical  change  of  only  about  400.  On  the  other 
hand,  the  increase  of  5.4  percent  for  engineers  was 
associated  with  a  numerical  change  of  33,500. 
Changes  based  on  the  larger  numbers  are  likely  to 
have  far  greater  significance  than  those  related 
to  very  small  numbers.  (See  appendix  C,  table 
C-5,  for  standard  errors  by  occupation. )  Further¬ 
more,  the  “other  scientists”  group  is  a  residual 
category  of  uncertain  content.  If  respondents 
specified  an  occupational  title  for  employees  re¬ 
ported  in  this  category,  it  was  sometimes  possible 
to  allocate  the  personnel  to  one  of  the  scientific 
occupational  groups  identified  on  the  question¬ 
naire.  However,  few  respondents  did  specify  oc¬ 
cupational  titles  for  personnel  reported  in  this 
miscellaneous  category.  When  they  did,  most  of 
the  reported  personnel  appeared  to  belong  either 
to  interdisciplinary  fields  or  to  new  specializations, 
which  respondents  were  reluctant  to  classify  into 
the  broad  occupational  groups  used  in  the  survey. 
It  may  be  that  newly  emerging  areas  of  specializa¬ 
tion,  which  foster  new  job  titles  (e.g.,  electronic 
scientist),  account  for  a  part  of  the  unusual  growth 
in  the  “other  scientists”  category. 

Number  by  Major  Industries 

One  of  the  more  stable  features  of  the  employ¬ 
ment  of  scientists  and  engineers  is  the  pattern  of 
distribution  of  these  personnel  among  major  in¬ 
dustries.  There  has  been  little  change  in  recent 
years  in  either  the  proportion  of  scientists  and 
engineers  employed  in  the  various  industries  or 
in  the  ratio  of  such  personnel  to  total  employment 
in  any  given  industry.®  The  concentration  of 
scientists  and  engineers  in  specific  industries  is 
shown  in  table  2  for  1959  and  1960,  and  in  greater 
occupational  detail  for  1960  in  appendix  table  A-l. 

About  45  percent  of  all  scientific  and  engineering 
personnel  were  employed,  in  early  1960,  in  the  fol¬ 
lowing  industries:  Aircraft,  electrical  equipment, 
chemicals,  and  machinery.  Large  concentrations 
of  scientists  and  engineers  in  these  industries  are 
to  be  expected,  since  their  activities  are  predom- 


*  National  Science  Foundation,  Scientific  and  Technical 
Personnel  in  American  Industry — Report  on  a  1969  Survey 
(1960);  Science  and  Engineering  in  American  Industry — 
Report  on  a  1956  Survey  (1959) ;  and  Science  and  Engineer¬ 
ing  in  American  Industry — Final  Report  on  a  196S  Survey 
(1956)  ■  U.S.  Government  Printing  Office,  Washington. 


inantly  science  based,  involving  complex  and 
dynamic  technologies.  Within  the  many  big  com¬ 
panies  classified  in  these  industries  are  to  be  found 
the  country’s  largest  research  and  development 
operations.  It  was  not  surprising,  therefore,  to 
find  that  these  four  industries  accounted  for  nearly 
two-thirds  (64  percent)  of  all  scientists  and  engi¬ 
neers  employed  in  RAD  activities  in  1960. 

Engineers,  although  concentrated  in  the  air¬ 
craft,  electrical  equipment,  and  machinery  indus¬ 
tries,  were  important  numerically  in  every 
industry.  In  only  two  industries  for  which 
separate  estimates  were  made — food  and  kindred 
products  and  chemicals  and  allied  products — 
did  engineers  constitute  fewer  than  half  of  all 
workers  classified  as  scientists  and  engineers. 

Several  of  the  scientific  occupational  groups  are 
concentrated  very  heavily  in  one  or  two  industries. 
Three-fifths  of  the  life  scientists  and  more  than 
two-fifths  of  the  chemists  were  employed  in  the 
chemicals  industry.  The  electrical  equipment 
and  aircraft  industries  together  employed  three- 
fifths  of  the  physicists  and  two-fifths  of  the 
mathematicians.  More  than  two-fifths  of  the 
metallurgists  were  in  the  primary  metal  industry, 
and  three-fourths  of  the  geologists  and  geo¬ 
physicists  were  in  the  petroleum  products  and 
extraction  industry. 

Despite  the  heavy  concentrations  of  certain 
occupational  groups  by  individual  industry,  most 
industries  (shown  in  appendix  table  A-l)  em¬ 
ployed  at  least  a  few  members  of  each  occupational 
group.  The  employment  of  specialists  in  a  variety 
of  fields  is  related  to  the  growing  technological 
complexity  of  many  industrial  products  and  also 
to  the  increasing  diversification  of  company 
interests.  Companies  in  this  survey  were  classi¬ 
fied  in  the  industry  of  their  principal  activity; 
therefore  some  of  the  scientists  and  engineers 
shown  in  any  given  industry  undoubtedly  were 
employed  in  work  related  to  another  industry 
classification.®  Furthermore,  some  companies 


*  Most  companies  active  in  several  industries  are  large 
employers  of  scientists  and  engineers,  but  the  industry 
classification  of  each  company  was  necessarily  determined 
by  the  company’s  principal  product.  For  example,  a 
company  may  produce  such  diverse  products  as  electrical 
equipment,  machinery,  aircraft,  scientific  instruments, 
and  chemicals.  The  industry  classification  of  scientists 
and  engineers  would  be  much  more  precise  if  the  reporting 
units  of  the  survey  were  establishments  of  participating 
companies,  since  establishments  are  less  likely  to  cross 
industry  classification  lines. 
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carry  on  basic  research  not  related  to  any  one 
product. 

Of  the  17  industry  groups  for  which  employ¬ 
ment  estimates  are  presented  in  appendix  table 
A-2,  all  but  1  (food  and  kindred  products)  showed 
increases  in  the  employment  of  scientists  and  engi¬ 
neers  between  January  1959  and  January  1960. 
The  rates  of  increase  differed  markedly  between 
manufacturing  and  nonmanufacturing  industries. 
The  overall  growth  of  6.4  percent  for  all  industries 
was  surpassed  by  the  7.3-percent  increase  in  the 
use  of  scientists  and  engineers  in  manufacturing; 
this  contrasted  with  the  3.5-percent  increase  in 
nonmanufacturing  industries.  In  the  latter  cate¬ 
gory  (which  accounted  for  25  percent  of  all 
scientists  and  engineers  in  January  1960),  no 
specific  industry  group  showed  a  percentage  in¬ 
crease  as  high  as  4  percent.  On  the  other  hand, 
9  of  the  13  manufacturing  groups  increased  their 
use  of  scientists  and  engineers  by  7  percent  or 
more  between  January  1959  and  January  1960. 
The  low  rates  of  growth  in  the  employment  of 
scientists  and  engineers  in  the  construction  indus¬ 
try  (3.2  percent)  and  the  related  engineering  and 
architectural  services  industry  (1.3  percent)  were 
a  reflection  of  the  general  economic  climate  in  the 
construction  industry  during  1959.  Much  of  the 
increase  shown  for  the  transportation  and  other 
public  utilities  group  (3.8  percent)  was  attribut¬ 
able  to  the  4-percent  increase  in  the  public  utilities 
and  sanitary  services  component,  which  accounted 
for  70  percent  of  the  scientists  and  engineers  for 
this  industry  group.7  (See  appendix  table  A-2.) 

The  ratio  of  scientists  and  engineers  to  total 
employment  in  each  industry  group  shows  year- 
to-year  stability.  Nevertheless,  the  expansion  in 
scientific  and  technical  employment  was  more 
rapid  than  that  in  total  employment.  For  all 
industries  taken  together,  28  of  each  1,000  em¬ 
ployees  were  scientists  oi  engineers  in  January 
1960,  compared  with  27  per  1,000  in  January  1959 


7  Specific  percent  changes  in  the  total  number  of  scien¬ 
tists  and  engineers  employed  in  particular  industries 
should  not  be  interpreted  as  precise  measures  of  the 
changes  which  may  have  occurred.  Companies  of  com¬ 
parable  size  in  a  given  industry  show  very  wide  variations 
in  the  numbers  of  scientists  and  engineers  reported  in  the 
survey.  Because  of  such  variations,  the  sampling  errors 
of  the  estimates  of  percent  change  for  a  number  of  the 
industries  shown  in  appendix  table  A-2  were  large  in  rela¬ 
tion  to  the  corresponding  percent  change  estimates;  in 
general,  the  greater  the  range  of  a  variable,  the  greater 
the  sampling  error  of  a  change  in  the  variable.  See  ap¬ 
pendix  table  C-8  for  the  sampling  errors. 


(table  2).  Between  the  two  dates,  3  of  the  16 
industry  groups  showed  no  change ;  of  the  remain¬ 
ing  industries,  10  showed  an  increase  in  the  pro¬ 
portion  of  scientists  and  engineers  to  total 
employment,  and  only  3  showed  a  decrease  in 
this  ratio.  In  all  cases  the  changes  were  slight, 
with  only  the  aircraft  industry  showing  an  increase 
as  great  as  1  percentage  point. 


Table  2. — Scientists  and  engineers  as  percent  of  total  employ¬ 
ment,  by  industry,  January  1959  and  January  1960 


Industry 


All  industries _ 

Food  and  kindred  products . .. 

Textile  mill  products  and  apparel . 

Paper  and  allied  products— . _ 

Chemicals  and  allied  products . . 

Petroleum  products  and  extraction.... 

Stone,  clay,  and  glass  products _ 

Primary  metal  industries _ _ 

Fabricated  metal  products  and  ord¬ 
nance _ _ _ 

Machinery  (except  electrical) _ 

Electrical  equipment _ 

Aircraft  ana  parts _ 

Professional  and  scientific  instruments. 

Other  manufacturing  industries _ 

Construction _ _ 

Transportation  and  other  public  util¬ 
ities— . . . 

Other  nonmanufacturing  industries _ 


January 
1959  * 

January 

1960 

2.  7 

2.  8 

0.  7 

0.  7 

.  3 

.  4 

1.  7 

1.  6 

9.  0 

9.  6 

7.  2 

7.  7 

1.  8 

2.0 

2.  6 

2.5 

3.  0 

3.3 

4  2 

4  2 

7.  6 

7.  7 

10.  7 

12.0 

6.  9 

7.  4 

1.  4 

1.  5 

3.  4 

3.  1 

1.  3 

1.3 

1.  4 

1.5 

Not*.— January  1960  employment  estimates  used  In  this  table  were  de¬ 
rived  from  the  survey  and  hence  apply  to  the  same  Industry  categories  as 
the  estimates  of  scientists  and  engineers.  See  appendix  B  for  a  discussion 
of  the  coverage  of  the  survey. 

1  Source:  National  Science  Foundation,  Scientific  and  Technical  Pcreonnel 
in  American  Induetnt— Report  on  a  19SS  Survey— N8F  60-62  (U.8.  Govern¬ 
ment  Printing  Office,  Washington  1960). 


Among  individual  industries,  aircraft  is  out¬ 
standing  in  its  use  of  scientific  and  technical 
personnel;  12  percent  of  its  employees  were 
scientists  or  engineers  in  January  1960.  The 
chemicals  industry  showed  the  next  highest  pro¬ 
portion  of  such  personnel  (9.6  percent),  followed 
by  the  electrical  equipment  and  petroleum  prod¬ 
ucts  and  extraction  industries  (each  7.7  percent) 
and  professional  and  scientific  instruments  (7.4 
percent).  In  all  other  industries  for  which  sepa¬ 
rate  estimates  were  made,  the  ratio  of  scientists 
and  engineers  to  total  employment  was  4.2  percent 
or  less. 

When  the  industries  shown  in  table  2  are  ana¬ 
lyzed  in  terms  of  the  kinds  of  customers  they 
serve,  the  broad  outlines  of  a  pattern  of  utilization 
of  scientists  and  engineers  emerge.  The  indus¬ 
tries  in  which  scientists  and  engineers  comprised 
7  percent  or  more  of  the  work  force  are  charac¬ 
terized  by  products  requiring  relatively  large 
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inputs  of  R&D  activity.8  The  aircraft  and  the 
electrical  equipment  industries  serve  primarily 
capital  and  military  equipment  markets.  In  the 
petroleum  products  and  extraction  industry,  the 
ratio  of  scientists  and  engineers  to  the  total  work 
force  is  influenced  also  by  the  highly  automated 
technology  used  in  petroleum  refining,  which 
requires  relatively  few  employees.  Next  in  de¬ 
scending  order  were  machinery,  construction, 
fabricated  metal  products,  and  primary  metals — 
each  with  less  than  5  percent  but  more  than  2 
percent  of  the  work  force  classified  as  scientists 
and  engineers.  These  industries  serve  a  mixed 
group  of  customers  with  consumer  products  and 
with  industrial  or  capital  equipment. 

The  industries  in  which  scientists  and  engineers 
comprised  only  2  percent  or  less  of  the  work  force 
were  either  trade  or  service  industries  or  were 
among  those  concerned  with  the  manufacture  of 
consumer  products  or  closely  related  operations 
(packaging,  for  example),  which  require  a  rela¬ 
tively  small  input  of  research  and  development. 

Number  by  Size  of  Company 

Large  firms  predominate  in  the  employment  of 
scientists  and  engineers,  particularly  in  the  manu¬ 
facturing  industries  (table  3  and  chart  2).  Of  all 
scientific  and  engineering  personnel  in  industry, 
slightly  more  than  half  (52  percent)  were  in 
companies  with  5,000  or  more  employees  in 
January  1960.  In  manufacturing  industries  alone, 
firms  with  5,000  or  more  workers  accounted  for 
the  employment  of  62  percent  of  the  scientists  and 
engineers  but  only  40  percent  of  all  employees. 
Furthermore,  these  large  firms  employed  69  per¬ 
cent  of  the  scientists  and  engineers  engaged  in 
research  and  development  in  manufacturing.  It 
is  evident  that  the  concentration  of  scientists  and 


Table  3. — Percent  distribution  of  scientists  and  engineers, 
by  size  of  company,  in  manufacturing  and  nonmanufac¬ 
turing  industries,  January  1960 


Size  of  company 

All 

industries 

Manu¬ 

facturing 

industries 

Non¬ 

manu¬ 

facturing 

indus¬ 

tries 

All  sizes _ 

100.0 

100.0 

100.0 

Cinder  500  employees . 

500-4,999  employees _ ... 

27.3 
20.  5 
52.2 

18.  3 

19.  5 
62.2 

53.  7 
23.  2 
23.  1 

5,000  or  more* employees.. 

*  See  page  9  for  discussion  of  scientists  and  engineers 
in  research  and  development. 


engineers  in  large  manufacturing  firms  is  related 
to  the  extensive  R&D  programs  of  these  organi¬ 
zations. 

Nevertheless,  substantial  numbers  of  scientists 
and  engineers  are  employed  by  small  companies. 
About  27  percent  of  the  scientists  and  engineers 
in  industry  in  January  1960  were  employed  by 
firms  with  fewer  than  500  employees.  However, 
half  of  the  scientists  and  engineers  in  these  small 
firms  were  in  nonmanufacturing  industries— -two- 
fifths  in  the  engineering  and  architectural  services 
industry  and  the  construction  industry — where 
the  small  company  is  the  predominant  form  of 
organization. 

When  the  numbers  of  scientists  and  engineers 
are  related  to  total  employment  there  is  further 
evidence  that  these  professional  workers  are 
concentrated  in  large  firms.  In  1960,  approxi¬ 
mately  4  percent  of  all  employees  in  the  giant 
companies  (5,000  or  more  employees)  were 
scientists  and  engineers,  compared  with  2.5 
percent  in  companies  with  1,000  to  4,999 
employees,  and  2.2  percent  or  less  in  each  of  the 
smaller  company-size  groups  (appendix  table  A-3). 

The  concentration  of  scientists  and  engineers 
in  the  largest  companies  is  particularly  high  in 
the  three  industries  which  utilize  the  greatest 
numbers  of  scientists  and  engineers.  In  the 
aircraft  and  parts,  electrical  equipment,  and 
chemicals  and  allied  products  industries,  92,  64, 
and  61  percent,  respectively,  of  their  scientific 
and  engineering  personnel  were  in  firms  with  5,000 
or  more  employees  in  January  1960  (appendix 
table  A-4). 

In  engineering  and  in  each  scientific  occupation 
group,  a  much  higher  proportion  worked  for  the 
largest  companies  than  for  smaller  ones.  Two- 
fifths  or  more  of  each  of  the  scientific  occupational 
groups  were  employed  in  companies  with  5,000 
or  more  workers;  the  percentages  ranged  from 
40  percent  for  biological  scientists  to  84  percent 
for  physicists.  Employees  in  occupations  impor¬ 
tant  in  R&D  work  tend  particularly  to  be  con¬ 
centrated  in  larger  firms.  Only  engineers, 
geologists  and  geophysicists,  and  agricultural 
scientists  were  employed  in  companies  with 
fewer  than  500  employees  in  proportions  greater 
than  the  average  (27  percent)  for  all  scientists 
and  engineers  in  companies  of  this  size  class. 
(See  appendix  table  A-5.) 

Between  January  1959  and  January  1960, 
companies  with  fewer  than  500  employees  showed 
proportionate  as  well  as  numerical  increases  in 
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Chari  2.  Large  companies  have  higher  proportion  of  scientists 
and  engineers  than  of  total  employees... 


Manufacturing 

companies  with...  Ja"uor*  1960 


employment  scientists  scientists 

and  and 

engineers  engineers1 


the  employment  of  chemists,  metallurgists,  geolo¬ 
gists  and  geophysicists,  mathematicians,  and 
biological  scientists.  These  increases  suggest  a 
trend  toward  greater  utilization  of  scientific 
personnel  in  small  companies. 

Primary  Functions  Performed 

What  kinds  of  work  do  scientists  and  engineers 
perform  in  industry?  How  many  are  engaged 
in  research?  What  proportion  are  primarily 
concerned  with  administrative  duties?  How  many 
do  some  R&D  work  in  addition  to  their  primary 
assignment?  Detailed  answers  to  these  questions 
would  impose  a  heavy  reporting  burden  on  the 
companies  cooperating  in  the  survey.  Yet  such 
information  is  of  great  importance  to  any  assess¬ 
ment  of  the  country’s  personnel  resources  in 
science  and  engineering. 

To  provide  some  data  on  the  major  activities 
of  these  professional  workers,  survey  respondents 
were  asked  to  classify  scientists  and  engineers 
in  six  broad  functional  categories :  Performance 
of  research  and  development,  management  and 
administration  of  research-development,  man¬ 
agement  and  administration  of  other  activities, 
exploration,  production  and  operations,  and  all 
other  activities.  Since  many  employees  perform 
more  than  one  of  these  functions,  respondents 
were  asked  to  classify  scientists  and  engineers 
in  the  one  category  in  which  they  were  primarily 
engaged  (defined  as  the  function  occupying  the 
greatest  proportion  of  their  time).  In  addition, 
respondents  were  asked  to  report  the  numbers 
employed  full  time  and  also  the  full-time 
equivalent  of  those  working  part  time  in  research 
and  development.® 

Number  in  Research  and  Development  and  Other 
Activities.  Nearly  one-third  of  all  engineering  and 
scientific  personnel  were  performing  R&D  work  in 
January  1960;  in  addition,  about  6  percent  were 
primarily  concerned  with  managing  and  adminis¬ 
tering  R&D  activities.  However,  the  single 
leading  activity  of  the  scientists  and  engineers  in 
industry  was  production  and  operations.  The 
310,000  personnel  who  were  primarily  engaged  in 
production  and  operations  constituted  38  percent 
of  all  scientists  and  engineers  employed  in  indus¬ 
trial  firms  in  1960.  (See  appendix  table  A-6.) 
Management  and  administration  of  all  activities 
other  than  research  and  development  was  the 
concern  of  8  percent  of  the  scientists  and  engineers. 

'  See  reproduction  of  the  questionnaire  in  appendix  D 
for  definitions  of  functions  used  in  the  survey. 


Most  of  the  remainder  were  classified  in  “all  other 
activities,”  which  included  functions  such  as 
operations  research,  technical  sales  and  service, 
and  purchasing. 

A  trend  toward  greater  concentration  of  scien¬ 
tists  and  engineers  in  R&D  activities  was  evident. 
Between  January  1959  and  January  1960,  scientific 
and  engineering  personnel  performing  and 
administering  R&D  work  increased  by  approxi¬ 
mately  9  percent,  compared  with  a  rise  of  only  5 
percent  for  those  engaged  in  all  other  types  of 
activities. 

In  five  of  the  nine  scientific  fields — physics, 
biological  science,  mathematics,  chemistry,  and 
metallurgy — more  persons  were  primarily  engaged 
in  the  performance  of  research  and  development 
than  in  any  other  single  function;  more  than  40 
percent  of  the  personnel  in  each  of  these  occupa¬ 
tional  fields  were  performing  R&D  work  in  January 
1960  (chart  3).  A  great  preponderance  of  physi¬ 
cists  (79  percent)  were  engaged  in  the  performance 
of  R&D,  and  another  10  percent  were  administer¬ 
ing  R&D  programs.  More  engineers  were  prima¬ 
rily  concerned  with  production  and  operations 
(41  percent)  than  with  any  other  function; 
geologists  and  geophysicists  were  concentrated  in 
exploration  (75  percent);  and  medical  scientists 
had  a  high  proportion  (64  percent)  in  “all  other” 
activities  (many  were  pharmacists  working  as 
“detail  men”  for  pharmaceutical  organizations). 

The  distribution  of  scientists  and  engineers  by 
function  varies  substantially  by  industry,  as  shown 
in  appendix  table  A-7.  Aircraft  and  parts  and 
electrical  equipment  were  the  only  industries 
which  in  early  1960  used  more  than  50  percent  of 
their  scientific  and  engineering  personnel  in  the 
performance  of  research  and  development.  On 
the  other  hand,  six  industries — textiles,  paper, 
primary  metals,  construction,  transportation  and 
other  public  utilities,  and  engineering  and  archi¬ 
tectural  services — employed  more  than  half  of 
their  engineers  and  scientists  in  work  concerned 
with  production  and  operations.  Petroleum  prod¬ 
ucts  and  extraction  was  the  only  industry  with  a 
significant  proportion  of  scientific  and  engineering 
personnel  in  exploration.  Industries  in  which 
research  and  development  was  of  limited  signifi¬ 
cance  (e.g.,  construction,  transportation  and  other 
public  utilities,  engineering  and  architectural 
services,  and  primary  metal  industries)  tended  to 
have  a  high  proportion  of  personnel  engaged  in 
the  management  and  administration  of  “other 
activities.” 
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Chari  3.  More  ihan  three-fourths  of  physicists  in  industry 
are  engaged  in  R&D  work... 


Occupational  group* 


ALL  GROUPS 


Parcant  of  aach  occupational  group  parforming  rasaarch 
and  dovolopmant,  January  I960' 
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The  relative  rank  of  each  industry,  based  on  the 
proportion  of  both  scientists  and  engineers  perform¬ 
ing  and  those  administering  research  and  develop¬ 
ment  in  January  1960,  is  shown  in  chart  4.  Little 
change  occurred  over  the  previous  year  in  the  rank 
of  industries  or  in  the  proportion  of  scientists  and 
engineers  assigned  to  the  R&D  function  within 
each  industry.10 

The  functional  distribution  of  scientists  and 
engineers  appears  to  bear  a  relationship  to  size 
of  company,  as  measured  by  total  employment. 
The  proportion  of  engineers  and  scientists  in  R&D 
work  tended  to  increase  with  the  size  of  company — 
from  13  percent  for  companies  with  fewer  than 
100  employees  to  42  percent  for  firms  with  5,000 
or  more  employees  (appendix  table  A-8) .  In  pro¬ 
duction  and  operations,  on  the  other  hand,  the 
percentage  of  scientists  employed  decreased  with 
size — from  54  percent  in  companies  with  fewer 
than  100  employees  to  33  percent  in  firms  with 
5,000  or  more  employees. 

When  all  R&D  functions  were  combined — per¬ 
formance  and  management  and  administration — 
they  accounted  for  the  activity  of  37  percent  of 
the  scientists  and  engineers  in  industry,  but  there 
were  widespread  differentials  by  occupation  within 
the  various  industry  groups.  For  example,  in 
only  3  of  17  industrial  groups  (aircraft,  electrical 
equipment,  and  professional  and  scientific  instru¬ 
ments)  were  more  than  50  percent  of  the  engi¬ 
neers  engaged  in  R&D  work.  On  the  other  hand, 
10  industry  groups  used  more  than  50  percent  of 
their  chemists  in  research  and  development,  and 
most  industries  utilized  the  majority  of  their  phys¬ 
icists  in  R&D  work.  (See  appendix  table  A-9.) 

Additional  data  on  the  utilization  of  scientists 
and  engineers  may  be  found  in  appendix  tables  A-6 
through  A-8,  which  show  functional  distribution 
by  occupation,  industry,  and  size  of  company; 
tables  A-9  through  A-12  present  the  occupational, 
industrial,  and  size-of-company  distributions  of 
scientists  and  engineers  engaged  in  research  and 
development;  table  A-13  indicates  the  functional- 
industrial  distribution  of  engineers  alone. 

Full-Time  Equivalent  Employment  in  Research 
and  Development.  The  data  on  the  number  of 
scientists  and  engineers  primarily  engaged  in  the 


10  The  fabricated  metal  products  and  ordnance  industry 
dropped  from  third  to  fifth  place,  from  1959  to  1960,  as  a 
user  of  scientists  and  engineers  in  research  and  develop¬ 
ment.  However,  this  change  is  not  necessarily  significant 
because  of  the  relatively  high  error  rate  for  this  industry 
(see  appendix  C). 


performance  or  administration  of  R&D  work  pro¬ 
vide  a  measure  of  these  resources  which  avoids 
counting,  more  than  once,  those  individuals  who 
also  perform  some  other  function  on  a  part-time 
basis.  This  is  the  most  readily  reported  and  most 
easily  understood  measure  of  employment  by  func¬ 
tion.  However,  it  is  an  incomplete  measure  of 
industry’s  commitment  of  scientific  and  engineer¬ 
ing  manpower  resources  to  the  R&D  effort.  To 
evaluate  more  fully  the  use  of  these  critically 
important  resources,  companies  were  requested 
to  report  the  number  of  scientists  and  engineers 
employed  full  time  in  the  performance  or  admin¬ 
istration  of  research  and  development  and  also 
the  number  employed  only  part  time  in  such  work 
converted  to  a  full-time  basis.11  The  sum  of  these 
numbers  yields  the  full-time  equivalent  employ¬ 
ment  in  R&D  activities.  The  figures  thus  derived 
represent  the  total  input  of  scientific  and  engineer¬ 
ing  personnel  resources  to  R&D  work.  However, 
the  response  rate  for  the  full-time  equivalent  ques¬ 
tion  was  lower,  and  the  estimates  may  therefore 
be  less  reliable,  than  the  data  on  scientists  and 
engineers  primarily  engaged  in  research  and 
development. 

Approximately  272,700  scientists  and  engineers 
were  estimated  to  have  been  employed  full  time 
in  R&D  work  in  January  1960.  This  estimate 
indicates  that  about  90  percent  of  the  scientists 
and  engineers  primarily  engaged  in  research  and 
development  (302,500)  were  working  full  time  in 
this  activity.  The  full-time  equivalent  number 
of  scientists  and  engineers  who  were  employed 
part  time  in  research  and  development  was  13, 500. 12 
When  this  number  is  added  to  the  number  work¬ 
ing  full  time,  the  total  is  286,200,  or  94.6  percent 
of  the  number  primarily  engaged  in  R&D  work 
(appendix  table  A-14). 

The  difference  between  the  numbers  represent¬ 
ing  full-time  equivalent  scientists  and  engineers 
and  those  primarily  engaged  in  R&D  work  should 
be  regarded  as  a  minimum  figure.  Survey  re¬ 
spondents  were  asked  to  report  the  same  count 
for  both  items  if  the  numbers  were  within  5 
percent  of  each  other.13  The  effect  of  this  instruc¬ 
tion  was  to  increase  the  estimate  of  scientists  and 


11  For  example,  two  employees,  each  normally  working 
in  research-development  for  half  the  normal  workweek, 
would  equal  one  “full-time  equivalent”  employee. 

**  The  total  number  of  scientists  and  engineers  repre¬ 
sented  by  this  figure,  and  the  proportion  of  their  time 
devoted  to  R&D  activities,  is  unknown. 

11  See  item  6  of  the  questionnaire  in  appendix  D. 
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Chari  4.  R&D  is  the  principal  activity  of  more  than  half  the 
scientists  and  engineers  in  the  aircraft,  electrical  equipment,  and 
professional  and  scientific  instruments  industries . 


Industry 


Scientists  and  engineers  in  R&D  as  percent  of  scientists  and  engineers 
in  oil  activities,  by  industry,  January  I9601 
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engineers  in  full-time  employment  and  thus 
minimize  the  difference  between  the  figures  relat¬ 
ing  to  “full-time  equivalent”  and  “primarily 
engaged”  employment.  Nevertheless,  it  is  evident 
that  a  substantial  number  of  scientists  and  en¬ 
gineers  contribute  to  the  R&D  program  of  their 
companies  on  a  part-time  basis,  although  their 
primary  employment  is  in  production  or  some 
other  activity. 

In  the  three  industries  employing  the  highest 
proportions  of  scientists  and  engineers  in  R&D 
work  in  January  1960 — aircraft,  electrical  equip¬ 
ment,  and  chemicals — the  differences  between 
the  “full-time  equivalent”  and  the  “primarily 


engaged”  estimates  were  negligible.  On  the 
other  hand,  industries  with  low  proportions  of 
scientific  and  engineering  personnel  in  R&D 
work  (e.g.,  transportation  and  other  public  util¬ 
ities,  textile  mill  products  and  apparel,  and 
engineering  and  architectural  services)  showed 
wide  differences  in  these  estimates.  (See  ap¬ 
pendix  table  A-14.)  Apparently  industries  made 
up  largely  of  companies  with  substantial  R&D 
programs,  which  are  likely  to  be  carried  on  in 
separately  organized  laboratories  or  other  units, 
tend  to  have  the  lowest  proportions  of  scientists 
and  engineers  working  only  part  time  in  the 
R&D  function. 
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EMPLOYMENT  OF  TECHNICIANS 


Technicians  employed  in  direct  and  indirect 
support  of  industry’s  scientists  and  engineers 
form  an  integral  part  of  the  Nation’s  resources  of 
scientific  and  technical  personnel  and  thus  come 
within  the  scope  of  this  survey.  Although  there 
is  no  general  agreement  on  the  occupations 
properly  classifiable  within  the  technician  group, 
for  purposes  of  this  survey  technicians  were 
defined  broadly  to  include: 

All  persons  engaged  in  work  requiring  knowledge  of 
physical,  life,  engineering,  and  mathematical  sciences 
oomparable  to  knowledge  acquired  through  technical 
institute,  junior  college,  or  other  formal  poet-high  school 
training,  or  through  equivalent  on-the-job  training  or 
experience.1 

Implicit  in  the  definition  is  the  type  of  work 
performed  by  technicians.  This  work,  although 
extremely  varied,  usually  consists  of  either  as¬ 
sisting  the  scientist  or  engineer  directly  or  per¬ 
forming  some  of  the  tasks  that  otherwise  would  be 
done  by  him.  In  either  case,  engineering  or 
scientific  personnel  are  freed  for  duties  requiring 
a  higher  level  of  training  or  experience.  On  the 
other  hand,  some  companies  employ  technicians 
but  not  scientists  or  engineers;  for  example, 
architectural  firms  may  employ  draftsmen  but 
no  engineers. 

Data  were  obtained  in  this  survey  on  the  total 
number  of  technicians  employed  as  of  January 
1960  and  on  how  many  were  draftsmen ;  engineer¬ 
ing  and  physical  science  technicians;  medical,  agri¬ 
cultural,  and  biological  technicians;  and  “other 
technicians.” 2  In  addition,  information  was 
sought  on  how  many  of  the  technicians  were 
engaged  primarily  in  research  and  development. 

Overall  Employment  Estimates 

Approximately  593,600  technicians  were  em¬ 
ployed,  in  January  1960,  by  companies  within 

1  See  the  questionnaire  in  appendix  D  for  the  full 
definition  used. 

*  Because  of  the  variety  of  job  titles  used  in  industry 
and  the  lack  of  standardized  meaning  of  the  term  “tech¬ 
nician,”  the  categories  of  personnel  included  in  the  figures 
reported  for  each  occupational  group,  as  well  as  for  the 
total,  probably  varied  among  respondents. 


the  scope  of  this  survey.  This  number  represents 
an  increase  of  approximately  8  percent  over  the 
comparable  figure  for  January  1959  (table  4). 
The  rate  of  increase  in  employment  of  technicians 
was  greater  than  that  for  engineers  and  scientists. 

Of  every  10  technicians  in  industry  in  early  1960 
about  5  were  engineering  and  physical  science 
aids,  3  were  draftsmen,  and  the  remainder  were 
medical,  agricultural,  or  biological  technicians  or 
were  in  the  miscellaneous  group  of  “other  tech¬ 
nicians”. 


Table  4. — Technicians,  by  occupational  group,  January 
1959  and  January  1960,  and  percent  change 


Number 

Per- 

Occupational  group 

January 
1959  1 

January 

1960 

cent 

change 

All  groups  .  - 

549,400 

593,600 

8.  1 

Draftsmen _ 

195,200 

210,000 

7.6 

Engineering  and  physical 

science  technicians _ 

250,  300 

284,600 

13.7 

Medical,  agricultural,  and 

biological  technicians _ 

16, 10C 

16,  100 

.  2 

Other  technicians - 

87,  800 

82,900 

-5.9 

>  National  Science  Foundation,  Scientific  and  Technics  Pertonnel  in 
American  Indmtrf— Report  on  a  1968  Snrtef— NSF  60-82  (U.8.  Government 
Printing  Office,  Washington,  I960). 

Now.— Totals  and  percentages  have  been  calculated  on  the  basis  of  un¬ 
rounded  figures  and  therefore  may  not  correspond  exactly  with  the  rounded 
figures  shown. 

The  greatest  expansion  in  the  technician  group 
from  January  1959  to  January  1960  occurred 
among  engineering  and  physical  science  techni¬ 
cians.  The  rise  in  employment  of  this  occupa¬ 
tional  group  was  about  14  percent — nearly  double 
the  rate  of  growth  for  draftsmen,  the  next  largest 
occupational  group  (table  4).  Since  these  two 
groups  accounted  for  more  than  80  percent  of  all 
technicians  covered  by  the  report,  the  increase  in 
their  employment  largely  determined  the  overall 
trend.  Of  the  other  two  occupational  groups, 
medical,  agricultural,  and  biological  technicians 
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showed  virtually  no  change,  and  the  residual 
group — “other  technicians” — decreased  by  nearly 
6  percent. 

Number  in  Major  Industries 

Although  all  major  industries  utilized  techni¬ 
cians  in  January  1960,  more  than  two-fifths  of  all 
technicians  were  employed  in  the  electrical  equip¬ 
ment,  machinery,  engineering  and  architectural 
services,  and  aircraft  industries  (appendix  table 
A-15).  There  were  some  noteworthy  differences 
in  the  distributions  of  the  various  technician  groups 
by  industry.  For  example,  engineering  and  phys¬ 
ical  science  technicians  were  concentrated  in 
electrical  equipment,  telecommunications  and 
broadcasting,3  machinery,  and  aircraft;  and 
draftsmen  were  employed  chiefly  in  engineering 
and  architectural  services,  machinery,  and  elec¬ 
trical  equipment.  Medical,  agricultural,  and  bio¬ 
logical  technicians  were  employed  primarily  in 
medical  laboratories3  and,  secondarily,  in  the 
chemicals  and  allied  products  industry.  The 
patterns  of  employment  by  industry  for  the 
various  technician  occupational  groups  showed 
little  change  between  1959  and  1960. 

Nearly  all  industries  shared  in  the  growth  of 
technicians  between  Januaiy  1959  and  January 
1960.  Only  the  aircraft  industry  showed  a  sig¬ 
nificant  decrease  (11  percent)  in  employment  of 
these  workers.  This  decline  may  be  related  to 
the  overall  drop  in  the  industry’s  employment 
and  also  to  the  continuing  shift  from  aircraft 
to  missile  production.  Among  other  industries 
using  large  numbers  of  technicians,  greater-than- 
average  increases  in  technician  employment  oc¬ 
curred  in  electrical  equipment,  chemicals  and 
allied  products,  fabricated  metal  products  and 
ordnance,  and  machinery.  Although  the  propor¬ 
tionate  increases  in  technician  employment  were 
great  in  the  food  and  textile  industries,  these 
changes  are  not  considered  significant  among 
such  small-scale  users  of  technicians.  Another 
industry — construction — also  showed  a  high  rate 

*  Classified  with  "other  nonmanufacturing  industries.” 


of  growth  in  technician  employment.  However, 
since  this  industry  is  characterized  by  wide  fluc¬ 
tuations  in  employment  and  is  particularly  af¬ 
fected  by  seasonal  factors,  comparisons  based  on 
employment  data  collected  in  January  may  not 
accurately  reflect  year-to-year  changes.  (See  ap¬ 
pendix  table  A-16.) 

Although  industry  as  a  whole  used  73  tech¬ 
nicians  for  each  100  scientists  and  engineers  in 
1960  (table  5),  half  of  the  industries  for  which 
separate  estimates  are  shown — engineering  and 


Table  5. — Scientists  and  engineers,  technicians,  and  ratio 
of  technicians  to  scientists  and  engineers,  by  industry, 
January  I960 


Industry 

All  scien¬ 
tists  and 
engineers 

All  tech¬ 
nicians 

Average 
number 
of  tech¬ 
nicians 
per  100 
scientists 
and 

engineers 

All  industries.  .  .. 

812,  700 

593,  600 

73 

Food  and  kindred  products.. 

9,900 

8,  100 

81 

Textile  mill  products  and 

apparel . . . . 

5,800 

4,  700 

82 

Paper  and  allied  products _ 

10,500 

6,  500 

62 

Chemicals  and  allied  prod- 

ucts - - - - 

90,700 

39,500 

44 

Petroleum  products  and  ex- 

traction _ _ _ 

48,600 

18,  100 

37 

Stone,  clay,  and  glass  prod- 

ucts -  - - 

10,200 

5,000 

49 

Primary  metal  industries — 

35,  100 

17,900 

51 

Fabricated  metal  products 

and  ordnance  ..  ..  . 

38, 100 

37,800 

99 

Machinery  (except  electri- 

101 

cal) . . . . 

71,400 

72,  100 

Electrical  equipment _ 

101,  400 

79,200 

78 

Motor  vehicles  and  equip- 

ment _  _ 

35,400 

24,500 

69 

Aircraft  and  parts . . 

101,500 

46,800 

46 

Professional  and  scientific 

instruments _ 

26,300 

21,300 

81 

Other  manufacturing  indue- 

tries _ 

22,700 

28,000 

123 

Construction _ 

45, 100  1 

26,800 

59 

Transportation  and  other 

public  utilities _  _ 

36,700 

27,000 

74 

Engineering  and  architec- 

tural  services . 

56,900 

63,  500 

112 

Other  nonmanufacturing  in- 

100 

dustries . . 

66,  500 

66,800 

Nor*.— Totals  and  percentages  have  been  calculated  on  the  basis  of  un¬ 
rounded  figures  and  therefore  may  not  correspond  exactly  with  those  In¬ 
dicated  by  the  rounded  figures  shown. 
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architectural  services,  machinery,  fabricated  met¬ 
als,  textiles  and  apparel,  professional  and  scien¬ 
tific  instruments,  food,  electrical  equipment,  and 
transportation  and  other  public  utilities — had 
higher  ratios.  These  ratios  ranged  from  74  tech¬ 
nicians  per  100  scientists  and  engineers  for  the 
transportation  and  other  public  utilities  industry 
to  112  per  100  for  engineering  and  architectural 
services.  The  high  ratio  found  for  engineering 
and  architectural  services  was  due,  in  part,  to  the 
employment  by  some  architectural  service  firms 
of  draftsmen  who  were  supervised  by  architects 
instead  of  scientists  or  engineers.  (Architects 
were  not  within  the  scope  of  the  survey.) 

Two  industries — motor  vehicles  and  aircraft — 
showed  substantial  decreases  in  the  ratio  of  tech¬ 
nicians  to  scientists  and  engineers  from  1959  to 
1960;  both  reported  declines  (much  greater  in 
aircraft  than  in  motor  vehicles)  in  the  number  of 
technicians  employed,  accompanied  by  a  rise  in 
the  employment  of  scientists  and  engineers.  The 
other  industries  which  showed  significant  changes 
in  the  ratio  of  technicians  to  scientists  and  engi¬ 
neers  (food,  textiles  and  apparel,  and  construction) 
reported  sharp  numerical  increases  in  the  employ¬ 
ment  of  technicians. 

Number  by  Size  of  Company 

Technicians,  like  scientists  and  engineers,  work 
in  companies  of  all  sizes  throughout  industry. 
However,  technicians  tend  to  be  less  concentrated 
in  very  large  companies,  as  shown  in  the  following 
distribution  of  employment  in  January  1960: 

SdevtittM  and 


Slzt  o/  eompanf 

TtchnMant 

#n tfnttrt 

All  sizes  of  companies _ 

100.  0 

100.  0 

Under  500  employees . . 

38.  1 

27.3 

500  to  4,999  employees  .  ... 

17  9 

20.  4 

5,000  or  more  employees . .  _ 

44  0 

52.3 

The  same  industries — those  with  a  complex  and 
advanced  technology — that  employ  many  scien¬ 
tists  and  engineers  in  their  very  large  companies 
also  have  a  heavy  concentration  of  technicians  in 
these  firms.  In  aircraft,  motor  vehicles,  primary 
metals,  chemicals,  and  electrical  equipment,  about 


60  to  90  percent  of  the  technicians  worked  in  com¬ 
panies  with  5,000  or  more  employees  (appendix 
table  A-17).  In  some  other  industries,  however, 
where  the  small  firm  plays  a  more  important  role, 
considerable  numbers  of  technicians  were  used  in 
enterprises  with  relatively  few  employees.  For 
example,  more  than  three-quarters  of  the  techni¬ 
cians  in  engineering  and  architectural  services  * 
worked  in  companies  with  fewer  than  100  em¬ 
ployees;  corresponding  proportions  of  technicians 
for  firms  of  the  same  size  in  the  fabricated  metals 
and  construction  industries  were  38  and  34  percent 
respectively. 

The  distribution  of  technicians  by  occupation 
among  companies  of  different  sizes  indicates  that 
more  than  half  (55  percent)  of  all  engineering  and 
physical  science  technicians  were  working  in  com¬ 
panies  with  5,000  or  more  employees.  On  the 
other  hand,  nearly  half  (48  percent)  of  the  medi¬ 
cal,  agricultural,  and  biological  technicians  worked 
in  companies  with  a  total  employment  of  under 
100  (chiefly  small  medical  laboratories) ;  and  drafts¬ 
men  tended  to  be  concentrated  in  the  largest  and 
the  smallest  firms.  (See  appendix  table  A-18.) 

Number  in  Research  and  Development 

About  160,600,  or  27  percent  of  all  technicians, 
were  engaged  primarily  in  RAD  activities  in  Jan¬ 
uary  1960  (appendix  table  A-19),  compared  to  37 
percent  of  the  scientists  and  engineers  primarily 
concerned  with  R&D  work. 

Those  industries  with  the  heaviest  concentra¬ 
tions  of  scientists  and  engineers  in  R&D  work  also 
used  large  numbers  of  technicians  in  this  area.  Of 
every  100  technicians  doing  R&D  work,  90  were 
in  manufacturing  industries — much  the  same  pro¬ 
portion  as  for  R&D  scientists  and  engineers  (91 
percent).  Aircraft,  paper,  chemicals,  electrical 
equipment,  and  professional  and  scientific  instru¬ 
ments  had  the  highest  proportions  of  technicians 
primarily  engaged  in  R&D  work;  these  industries 
(excepting  paper)  also  were  among  those  using  a 
high  proportion  of  scientific  and  engineering  per¬ 
sonnel  in  research  and  development. 

4  Classified  with  “other  nonmanufacturing  industries.” 
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Table  6  indicates  an  overall  ratio  of  53  R&D 
technicians  for  every  100  scientists  or  engineers 
engaged  in  R&D  work  in  early  1960.  The  ratios 
ranged  from  34  technicians  per  100  scientists  and 
engineers  in  transportation  and  other  public  utili¬ 
ties  to  92  per  100  in  paper  and  allied  products. 
In  no  industry  did  technicians  outnumber  scien¬ 
tific  and  engineering  personnel  in  R&D  work. 

Although  these  proportions  are  illustrative  of 
relationships  between  numbers  of  technicians  and 
numbers  of  scientists  and  engineers  in  research 
and  development,  they  do  not  reflect  the  magni¬ 
tude  of  R&D  technicians  in  different  industries. 
For  example,  the  electrical  equipment,  aircraft, 
and  chemicals  industries  were  the  three  largest 
employers  of  R&D  technicians  and  together  ac¬ 
counted  for  almost  half  of  all  technicians  doing 
R&D  work;  nevertheless,  each  of  these  industries 
had  a  lower  ratio  of  R&D  technicians  to  R&D 
scientists  and  engineers  than  that  (53  per  100)  for 
all  industries. 

The  proportion  of  technicians  engaged  in 
research  and  development  tended  to  increase  in 
relation  to  the  size  of  the  company.  Of  the 
160,600  R&D  technicians,  approximately  two- 
thirds  worked  in  companies  with  5,000  or  more 
employees.  Also,  it  appears  that  the  larger  the 
company,  the  greater  was  the  proportion  of  R&D 
technicians  to  all  technicians.  As  shown  in 
appendix  table  A-20,  this  proportion  generally 
increased  with  size  of  company  from  7  percent  for 
firms  with  under  100  employees  to  41  percent  for 
those  with  5,000  or  more  employees.  The  overall 
ratio  of  27  percent  was  exceeded  only  by  the  largest 
size  firms — those  with  5,000  or  more  employees. 


Table  8. — Scientist s  and  engineers  and  technicians  primarily 
engagtd  in  research  and  development,  and  ratio  of  RAD 
technicians  to  RAD  scientists  and  engineers,  by  industry, 
January  1960 


Number  primarily  engaged  in  re¬ 
search  and  development 


Industry 

Scientist* 
and  en¬ 
gineers  1 

Techni¬ 

cians 

RAD 
techni¬ 
cians 
per  100 

R&D 
scientists 
and  engi¬ 
neers 

All  industries . 

302,500 

160,600 

53 

Food  and  kindred  products-. 
Textile  mill  products  and 

3,600 

1,900 

51 

apparel . . . 

1,700 

1,300 

72 

Paper  and  allied  products _ 

3,300 

3,000 

92 

Chemicals  and  allied  pro- 

ducts _ _ 

36,600 

17,800 

49 

Petroleum  products  and  ex- 

traction.. . . . .  _ 

9,300 

6,000 

64 

Stone,  clay,  and  glass  prod- 

I 

ucts . . . . 

3,  500 

1,700 

50 

Primary  metal  industries _ 

6,000 

3,700 

61 

Fabricated  metal  products 

and  ordnance _ _ 

15,400 

8,400 

54  J 

Machinery  (except  electri- 

1 

cal) . . . . 

28,200 

14,  400 

51 

Electrical  equipment  —  _ 

Aircraft  and  parts. 

62,600 

32,700 

52 

64,600 

29,000 

45 

Professional  and  scientific 

instruments  . .  . 

14, 100 

8,000 

57 

Other  manufacturing  indus- 

tries . . 

26,  100 

17,600 

68 

Construction — . 

2,000 

1, 100 

54 

Transportation  and  other 
public  utilities.  .  .. 

1,600 

600 

34 

Engineering  and  architec- 

tural  services.  _ _ 

8,300 

4,900 

59 

Other  nonmanufacturing  in- 

dustries _  .. 

15,400 

8,700 

56  j 

i  Include*  scientists  and  engineer*  conducting  and  those  administering  re¬ 
search  and  development. 

Nor*.— Total*  and  percents  have  been  calculated  on  the  basis  of  unrounded 
figures  and  therefore  may  not  correspond  exactly  with  those  indicated  by 
the  rounded  figure*  thown. 


It 


Appendix  A 

STATISTICAL  TABLES 


In  the  following  tables,  separate  estimates  are 
given  for  different  industries  and  different  sizes  of 
companies  wherever  possible.  The  numbers  of 
industries  and  other  categories  for  which  separate 
figures  can  be  given  are  limited,  however,  by  the 
necessity  of  keeping  confidential  the  data  supplied 
by  individual  companies,  the  size  of  the  sample, 
and  other  technical  factors.  Several  industries, 
consequently,  have  been  combined  into  two 
residual  groups — “other  manufacturing  industries” 
and  “other  nonmanufacturing  industries.”  The 
former  group  includes  the  following  industries: 
Rubber  products,  tobacco  manufactures,  lumber 
and  wood  products,  furniture  and  fixtures,  printing 
and  publishing,  leather,  transportation  equipment 
other  than  aircraft  and  motor  vehicles,  and 
miscellaneous  manufacturing.  The  latter  group 
includes:  Mining;  telecommunications;  broadcast¬ 


ing;  wholesale  and  retail  trade;  finance,  insurance, 
and  real  estate;  services;  and  agriculture,  forestry, 
and  fisheries. 

All  the  absolute  figures  presented  in  the  tables 
are  rounded  because  they  represent  approxima¬ 
tions  only,  being  estimates  based  on  sample  data. 
All  totals  and  percentages  were,  however,  calcu¬ 
lated  on  the  basis  of  unrounded  figures.  They 
therefore  do  not  always  correspond  exactly  with 
those  indicated  by  the  rounded  figures  in  the 
tables. 

Percentages  are  shown  to  one  decimal  place  to 
distinguish  them  from  absolute  figures  and  thus 
facilitate  reading  of  the  tables.  The  reader  should 
bear  in  mind  that  the  percentages,  like  the  aggre¬ 
gate  figures,  are  estimates  subject  to  sampling 
error. 


Table  A-l. — Scientists  and  engineers ,  by  occupational  group  and  industry,  January  1960 


Geolo¬ 

gists 

Mathe- 

Medi- 

Agri- 

cul- 

Bio- 

Other 

Industry 

All 

En- 

Chem- 

Physi- 

Metal- 

and 

ma- 

cal 

tural 

logical 

sjien- 

groups 

gineeri 

ists 

cists 

lurgists 

geo¬ 

physi¬ 

cists 

ti  nans 

scien¬ 

tists 

scien¬ 

tists 

scien¬ 

tists 

tists 

All  industries- . 812, 

Food  and  kindred  products _  9, 

Textile  mill  products  and  ap- 

5, 


Paper  and  allied  products. . . . 
Chemicals  and  allied  products . 
Petroleum  products  and  ex¬ 
traction . . . 

Stone,  day,  and  glass  products. 

Primary  metal  industries. _ 

Fabricated  metal  products  and 

ordnance _ 

Machinery  (except  electrical).. 

Electrical  equipment _ 

Aircraft  and  parts . . 

Professional  and  scientific  in¬ 
struments  _ 

Other  manufacturing  indus- 


Construction.. . 

Transportation  and  other  pub¬ 
lic  utilities . . 

Engineering  and  architectural 

services _ _ 

Other  nonmanufacturing  indus- 


All  industries. 


100.0 

100.0 

100.0 

100.0 

100. 

Percent  distribution 


100. 


Food  and  kindred  products _ 

Textile  mill  products  and  ap- 


Paper  and  allied  products _ 

Chemicals  and  allied  products. 
Petroleum  products  and  ex¬ 
traction _ 

Stone,  day,  and  glass  products. 

Primary  metal  industries _ 

Fabricated  metal  products  and 

ordnance _ 

Machinery  (except  electrical) . 

Electrical  equipment _ 

Aircraft  and  parts _ 

Professional  and  scientific  in¬ 
struments _ 

Other  manufacturing  indus- 


Cons traction _ 

Transportation  and  other  pub¬ 
lic  utilities _ 

Engineering  and  architectural 

services _ 

Other  nonmanufacturing  in¬ 
dustries _ 


i  LMitbulOoiMi. 

*  Subject  to  *  standard  emr  at  SO  percent  or  man. 

•  The  motor  vehicle  and  equipment  Industry  he*  been  Included  with 
“other  manufseturtng  Industrie*’1  lor  technical  reasons  In  this  end  t  number 
of  other  tables 


100.  0|  100.  0|  100. 


Nora.— Totab  and  percents  have  been  calculated  on  the  bests  of  unrounded 
flfures  and  therefore  may  not  correspond  exactly  with  thoae  Indicated  by 
the  rounded  figure*  shown. 
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Tablb  A-2. — Scientists  and  engineers,  by  industry,  January  1969  and  January  1960,  and  percent  change 


Industry 


All  industries . 

Food  and  kindred  products. . . 
Textile  mill  products  and 

apparel... . . . . 

Paper  and  allied  products _ 

Chemicals  and  allied  products. 
Petroleum  products  and  ex¬ 
traction _ 

Stone,  clay,  and  glass  products. 

Primary  metal  industries _ 

Fabricated  metal  products  and 

ordnance _ _ 

Machinery  (except  electrical)  . 


Number 

Percent 
change * 

Industry 

Number 

Percent 

change* 

January 

1959* 

January 

1960 

January 

1959* 

January 

1960 

764,  100 

812,  700 

6.  4 

Electrical  equipment _ 

9.  4 

7.  0 

10,  200 

9,900 

-2.  7 

Professional  and  scientific  in- 

strument8 _ _ 

23,  700 

26,300 

11.  3 

5,400 

5,  800 

&  1 

Other  manufacturing  indus- 

9,700 

10,500 

7.  9 

tries _ 

53,900 

58,  i00 

7.8 

83,  100 

90,  700 

9.0 

Construction _ 

43,  700 

45, 100 

3.  2 

Transportation  and  other 

47,900 

48,  600 

1.4 

public  utilities _ 

35,  400 

36,700 

3.  8 

9,  200 

10,200 

10.  3 

Engineering  and  architectural 

33,  200 

35,  100 

5.  7 

services - -  __  _ 

50,  100 

56,900 

1.  3 

Other  nonmanufacturing  in- 

34,700 

38,  100 

9.  8 

dustrie8 . . . . 

62,  900 

5.  7 

67,400 

71,400 

6.  0 

*  Souroe:  National  Science  Foundation,  Scientific  and  Technical  Personnel 
fn  American  Indiutry— Report  on  o  IhSS  Sureet— NSF  60-82  (U.S.  Govern¬ 
ment  Printing  Office,  Washington,  i960). 

>  See  appendix  C  for  standard  errors  of  change. 


Nor*.— Totals  and  percents  have  been  calculated  on  the  basis  of  unrounded 
figures  and  therefore  may  not  correspond  exactly  with  those  Indicated  by  the 
rounded  figures  shown. 


Table  A-3. — Scientists  and  engineers  as  percent  of  total  employment,  by  size  of  company  and  by  industry,  January  1960 


Industry 

Scientists 
and  engi¬ 
neers  in 

Scientists  and  engineers  in  companies  with  total  em¬ 
ployment  of — 

all  com¬ 
panies 

Under  100 

100-499 

500-999 

1,000- 

4,999 

5,000  or 
more 

All  industries _  _ _ _  .  _ 

2.  8 

2.2 

2.2 

2.5 

4  1 

Food  and  kindred  products.  _ _ .. 

.  7 

.  3 

.  7 

1.  1 

1. 1 

Textile  mill  products  and  apparel _ 

.  4 

* .  2 

.  4 

.  4 

.  7 

Paper  and  allied  products..*.  _ 

I.  6 

1 .2 

.  8 

2.  3 

a  2 

Chemicals  and  allied  products. _  _ 

9.  6 

6.  4 

6  9 

10.  0 

9.  0 

11.  0 

Petroleum  products  and  extraction _ _ 

7.  7 

3.  9 

a  6 

12.  3 

a  5 

Stone,  clay,  and  glass  products _ _ 

2.  0 

1.  3 

1.  7 

1.  9 

2.  9 

Primary  metal  industries.  _  .  _ 

2.  5 

1.  0 

1.  4 

1.  2 

2.  4 

a  o 

Fabricated  metal  products  and  ordnance _ 

3.  3 

a  4 

2.  1 

1.  7 

2.  5 

a  7 

Machinery  (except  electrical) _ 

4  2 

4  2 

4  4 

a  6 

4  5 

4  1 

Electrical*  equipment  _  .  _ 

7.  7 

6.  0 

5.  4 

a  5 

5.  9 

a  8 

Aircraft  and  parts _ _ 

12.  0 

3.  8 

a  2 

9.  0 

9.  4 

12.  8 

Professional  and  scientific  instruments _ 

7.  4 

7.  9 

6.  5 

4  8 

a  o 

Other  manufacturing  industries _ _ 

1.  5 

.  4 

.  5 

.  9 

1. 1 

2.  9 

Construction _ 7 _ _ 

3.  1 

2.  1 

2.  9 

4.  2 

a  i 

12.  9 

Transportation  and  other  public  utilities _ 

1.  3 

.  8 

.  4 

mmmwm 

2.  3 

1.  3 

Other  nonmanufacturing  industries  * _ 

1.  5 

a  i 

1. 1 

1.  7 

.  7 

1.  1 

>  Subject  to  a  standard  error  of  SO  percent  or  more, 
a  Engineering  and  architectural  services  have  been  Included  with  “Other 
non  manufacturing  industries”  for  technical  reasons  in  this  and  a  number  of 
other  tables. 


Nun.— Employment  estimates  used  in  this  table  were  derived  from  the 
survey  and  heuoe  apply  to  the  same  Industry  and  size  of  company  categories 
ss  the  estimates  of  scientists  and  engineers.  See  appendix  B  for  a  discussion 
of  survey  coverage. 
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Tabu  A—4  — Scientists  and  engineers,  by  site  of  company  and  by  industry,  January  1960 


All  com¬ 
panies 


Companies  with  total  employment  of — 


Under  100  100-499  500-999 


Number 


6, 000  or 
more 


All  industries . .  812,700  133,200  88,200  45,700  120,500  425,100 


Food  and  kindred  products .  9,900 

Textile  mill  products  and  apparel.. . . 1  5,  800 

Paper  and  allied  products .  10,  500 

Chemicals  and  allied  products _  90,  700 

Petroleum  products  and  extraction _  48,  600 

8tone,  clay,  and  glass  products — . . .  10,200 

Primary  metal  industries .  35,  100 

Fabricated  metal  products  and  ordnance .  38,  100 

Machinery  (except  electrical) _ _ 71,  400 

Electrical  equipment _ 101,  400 

Aircraft  and  parts - 101,500 

Professional  and  scientific  instruments _  26,  300 

Other  manufacturing  industries _  58,  100 

Construction . . .  45, 100 

Transportation  and  other  public  utilities _  36,  700 

Other  nonmanufacturing  industries. .  123,  400 


All  industries. 


Food  and  kindred  products _ 

Textile  mill  products  and  apparel. 

Paper  and  allied  products.-. . 

Chemicals  and  allied  products _ 


Petroleum  products  and  extraction _ 

Stone,  clay,  and  glass  products _ 

Primary  metal  industries . 

Fabricated  metal  products  and  ordnance. 

Machinery  (except  electrical) _ 

Electrical  equipment . 

Aircraft  anti  parts - - — 

Professional  and  scientific  instruments... 

Other  manuf  acturing  industries _ 

Construction _ 

Transportation  and  other  public  utilities. 
Other  nonmanufacturing  industries _ 


1,000 
■  400 
>  400 
8,300 
4,  500 
1,  400 
1,  100 
11,400 
14,  600 
7,  700 
900 
4,  700 


1,  300 
1,600 

800 

6.300 
3,500 
1, 100 

2,  300 

5.300 
12,900 


700 
700 
400 
5,  500 
2,500 
900 
700 
1,800 
4,  300 
8,200 
1,600 
1,000 
2,700 
3,  100 
2,000 
9,  700 


Percent  distribution 


4,  100 
4,  700 
15,600 
13,  800 
4,  100 
6,  800 
6,400 
8,  600 
14,000 
10,300 


100.0 

16.  4 

10.  9 

5.  6 

100.0 

10.6 

12.  7 

6.  7 

100.0 

1  6.  9 

27.  7 

11.  4 

100.0 

1  3.  6 

7.  2 

4.  2 

100.0 

9.2 

6.9 

6.  1 

100.0 

9.3 

7.3 

5.2 

100.0 

100.0 

13.8 
3.  1 

MEH 

9.  1 

2.  1 

100.0 

29.9 

14.  0 

4  6 

100.0 

20.  4 

18.  1 

6.0 

100.  0 

7.6 

7.  1 

a  1 

100.0 

.9 

1.6 

1.  6 

100.0 

18.0 

14  0 

3.  8 

100.0 

5.  1 

7.5 

4  6 

100.0 

39.  9 

25.  3 

6.  8 

100.0 

11.  8 

3.  6 

5.  6 

100.  0 

41.  7 

19.  2 

7.8 

<  Subject  to  a  standard  error  of  80  percent  or  more. 

Non.— Totals  and  percents  hare  been  calculated  on  the  basis  of  unrounded 


fignrm  end  therefore  may  not  correspond  exactly  wltb  those  indicated  by  the 
rounded  figures  shown. 
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TabUI  A-5. — Scientists  and  engineer*,  by  size  of  company  and  by  occupational  group,  January  I960 


All 

Companies  with  total  employment  of — 

Occupational  group 

companies 

Under  100 

100-499 

500-999 

1,000- 

5,  000  or 

4,999 

more 

Number 


All  groups _ 

812,  700 

133,  200 

88,  200 

45,700 

120,  500 

425,  100 

Engineers _ _  _ _ _  _ _ 

648,  900 
77,000 
15,  600 
12,  700 
15,300 
14,  100 
6,600 
5,  900 
7,  300 

114,  300 
9,800 
600 

72,800 
8,  300 
600 

35,800 

4,900 

300 

93,800 
13, 100 
1,000 

332,300 
40,900 
13,  100 

Chemists _ 

Physicists _ _ _ 

Metallurgists _  _ _ 

1,  500 

1,500 
1,700 
1,  500 
100 

600 

1,  900 

7,300 

6,600 

Geologists  and  geophysicists _ 

2,  600 

1,  300 

1,  500 

2,900 

Mathematicians _  _ _  _ 

500 

1.500 

9,300 

Medical  scientists. .  _ 

800 

100 

•jpptf  fril 

4.'  400 

Agricultural  Ibientists.  _ 

900 

1,  100 
300 

200 

Biological  scientists _ _  _ _ 

1,400 

1  200 

700 

fSSKfTTil 

Other  scientists _  _ _ _ 

9,200 

1  400 

1,000 

5,700 

Percent  distribution 


All  groups . .  . . . 

■SO 

16.  4 

10.9 

5.6 

14  8 

52.3 

Engineers _ _ _ _ _  —  .. 

■■CVS 

jMBffgl 

5.  5 

14  4 

51.3 

Chemists _ _ _ _ _  —  . . 

100.0 

S&KPmm 

MsBrnFl 

6.  4 

17.0 

63. 1 

Physicists .  . . — . 

100.0 

;I3®FTl 

2.2 

6.  1 

840 

Metallurgists _ ...  .  —  - . 

100.  0 

Hil 

49 

14  7 

57.2 

Geologists  and  geophysicists.. .  ..  _ _  .. 

100.0 

17.0 

11.2 

9.9 

18.  7 

4a  2 

Mathematicians . . . .  . 

100.0 

9.2 

10.  3 

3.5 

10.9 

66.  1 

Medical  scientists..  .  _ _ _  _ _ 

100.0 

12.  6 

2.  1 

2.  2 

16.  5 

66.  1 

Agricultural  scientists . . . . . 

100.0 

14  5 

18.2 

2.6 

21.7 

Biological  scientists _  ..  . . . . 

100.0 

18.  8 

3.  9 

9.  1 

28.2 

Other  scientists . .  . —  — 

100.0 

*  2.0 

1  42 

11.2 

21.  1 

61.5 

>  Subject  to  e  standard  error  of  80  percent  or  more.  figures  and  therefore  may  not  correspond  exactly  with  those  Indicated  by  the 

Nora.— 1 Totals  and  percents  have  been  calculated  on  the  basis  of  unroooded  rounded  figures  shown. 
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Table  A-6. — Scientist s  and  engineers,  by  function  and  occupational  group,  January  1980 


Occupational  group 

All  scien¬ 
tists  and 
engineers 

Scientists  and  engineers  primarily  engaged  in — 

Research 
and  devel¬ 
opment 

Management  and 
administration  of — 

Explo¬ 

ration 

Produc¬ 
tion  and 
operations 

All  other 
activities 

Research 
and  devel¬ 
opment 

Other 

activities 

Number 

All  groups _  _ 

812, 700 

257, 100 

45,400 

67,700 

14,400 

310,000 

118,000 

Engineers _ _ ...  . 

648,900 

190,400 

33,  800 

58,  400 

2,  400 

268,  800 

95, 100 

Chemists _ _ 

35,  700 

7,  200 

4,  200 

200 

23,200 

6|  600 

Physicists _ _ _ 

15,  600 

12,  300 

1,  600 

300 

100 

90 9 

400 

Metallurgists _  _ _  .. 

12,  700 

5,  300 

900 

1, 100 

P) 

4,700 

600 

Geologists  and  geophysicists . 

15,  300 

600 

200 

900 

11,500 

1,  600 

500 

Mathematicians _ _ _ 

14, 100 

7,000 

700 

600 

100 

3,700 

2,000 

Medical  scientists _ _ _  . 

6,  600 

1,000 

300 

400 

(<) 

700 

4  200 

Agricultural  scientists _  . 

5,900 

1, 100 

200 

900 

P) 

1,900 

'SMH.iirn 

Biological  scientists _  _ _ _ 

7,  300 

3,600 

400 

300 

(•) 

1,200 

1,800 

Other  scientists.. _  ..  _ 

0,200 

400 

P) 

600 

P) 

3,  300 

4  ,  900 

Percent  distribution 

All  groups . . . 

100.0 

31.6 

5.  6 

a  3 

1.  8 

3a  2 

14  5 

Engineers _ 

29.3 

5.2 

9.0 

.  4 

41.  4 

14  7 

Chemists _  ..  _ _ 

100.0 

46.3 

9.  3 

5.4 

.  3 

30.2 

a  5 

Physicists _ 

7&  6 

10.0 

2.  1 

.  5 

5.9 

2.  9 

Metallurgists _ ...... 

!  100.0 

41.7 

7.2 

a  7 

P) 

37.0 

5.0 

Geologists  and  geophysicists _  . 

3  8 

1.5 

5.9 

75.3 

10.3 

3.2 

Mathematicians _  ...  . 

100.0 

49.  8 

4  8 

4  3 

.6 

26.  5 

14  0 

Medical  scientists _ _ _ 

15.0 

4.  5 

5.9 

P) 

10.  5 

64  1 

Agricultural  scientists _ 

100.0 

17.8 

3.6 

15.9 

P) 

31.  1 

31.0 

Biological  scientists _ _ 

100.0 

49.  2 

5.5 

4  2 

P) 

16.  8 

24  1 

Other  scientists  .  _ _  _ 

100.0 

3.8 

P) 

6.0 

P) 

36.  3 

53.  4 

ILmthan  30  cam. 

None.— Totals  and  percents  have  bean  calculated  on  the  basis  of  unrounded 


figures  and  therefore  may  not  correspond  exactly  with  those  Indicated  by  the 
rounded  figures  shown. 
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Tabus  A-7. — Scientists  and  engineers,  by  function  and  industry,  January  1960 


Industry 

All 

scientists 

and 

engineers 

Scientists  and  engineers  primarily  engaged  in — 

Research 
and  devel¬ 
opment 

Manager 

administr 

Research 
and  devel¬ 
opment 

nent  and 
ation  of — 

Other  ac¬ 
tivities 

Explora¬ 

tion 

Produc¬ 
tion  and 
operations 

All  other 
activities 

Number 

All  industries . . 

812,  700 

257,  100 

45,  400 

67,  700 

14,  400 

310,  000 

118,  000 

Food  and  kindred  products _ 

3,  000 

1,  000 

(>) 

4,  900 

400 

Textile  mill  products  and  apparel  — 

liltiBr  §:Vt 

1,  500 

300 

(0 

3,  500 

200 

Paper  and  allied  products.  - . - 

RhBii  Kill 

2,  600 

800 

(0 

5,  300 

1,  100 

Chemicals  and  allied  products . 

ySsTovTij 

31,  800 

4,  800 

5,  700 

400 

27,  800 

20,  100 

Petroleum  products  and  extraction.  - 

Cili.1 

8,  100 

1,  200 

4,  900 

11,  200 

16,  800 

6,  400 

Stone,  clay,  and  glass  products _ 

10,  200 

2,  500 

1,  000 

800 

100 

4,  800 

1,  000 

Prirary  metal  industries _ _ 

35,  100 

4,  900 

1,  200 

4,  700 

300 

19,  400 

4,  800 

Fabricated  metal  products  and 

ordnance _  _  _  _ 

38,  100 

13,  000 

2,  400 

2,  800 

(«) 

14,  800 

4,  900 

Machinery  (except  electrical) _ _ 

71,400 

22,  000 

6,  300 

6,  200 

100 

23,  000 

14,000 

Electrical  equipment _ 

101,  400 

54,  900 

7,  700 

4,  700 

500 

19,  600 

13,  900 

Aircraft  and  parts.  -  - 

101,  500 

58,  800 

5,  800 

3,  600 

C) 

28,800 

4,  500 

Professional  and  scientific  instru- 

ments _  — _ _ 

20,  300 

12,  100 

2,  000 

1,  400 

(’) 

6,  700 

4,000 

Other  manufacturing  industries _ 

58,  100 

20,  400 

5,  700 

3,  600 

100 

24,  500 

3,  800 

Construction _ _ 

45,  100 

1,  300 

700 

6,  200 

100 

29,  200 

7,600 

Transportation  and  other  public 

utilities . — - 

36,700 

1,200 

400 

5,  800 

400 

23,  600 

5,  200 

Engineering  and  architectural  serv- 

ices _ _ — . — 

56,  900 

6,  400 

1,900 

5,  800 

800 

29,  700 

12,200 

Other  nonmanufacturing  industries.. 

66,  500 

12,800 

2,600 

9,  400 

300 

27,  500 

13,  800 

Percent  distribution 

All  industries -  - - 

100.  0 

31.6 

5.  6 

8.  3 

1.  8 

38.2 

14.  5 

Food  and  kindred  products _ 

100.0 

29.  9 

6.  6 

9.  8 

0) 

49.  2 

4.  4 

Textile  mill  products  and  apparel _ 

100.  0 

25.  5 

4.  5 

5.  0 

(') 

61.  2 

3.8 

Paper  and  allied  products.  ...  — 

100.0 

24.  7 

6.  4 

7.  6 

C) 

50.  5 

10.  5 

Chemicals  and  allied  products _ _ 

100.  0 

35.  1 

5.  3 

6.  3 

.  5 

30.  6 

22.  2 

Petroleum  products  and  extraction... 

100.0 

16.  6 

2.  5 

10.  0 

23.  1 

34.  6 

13.  2 

Stone,  clay,  and  glass  products _ 

100.0 

24.  5 

9.  8 

7.  9 

1.4 

46.  6 

9.  8 

Primary  metal  industries.  .  - 

100.  Q 

13.  8 

3.  3 

13.  5 

.  7 

55.  2 

13.  5 

Fabricated  metal  products  and  ord- 

nance _ _ _ 

100.0 

34.  1 

6.  3 

7.  5 

C) 

39.0 

12.  8 

Machinery  (except  electrical) _ 

100.  0 

30.  7 

8.  8 

8.  6 

.  1 

32.  3 

19.  5 

Electrical  equipment _ 

100.0 

54.  2 

7.  6 

.  5 

19.  2 

13.  8 

Aircraft  and  parts.  - - -  .  . 

100.0 

58.  0 

5.  7 

(*) 

28.  4 

4.  4 

Professional  and  scientific  instru- 

1 

ments -  - 

100.  0 

45.  9 

Wrnsmrntm 

1 

0) 

25.  5 

15.  2 

Other  manufacturing  industries _ _ 

100.  0 

35.  1 

.  2 

42.  1 

6.  6 

Construction . . .  —  .. 

100.0 

2.  9 

13.  7 

.  2 

64.  7 

16.  9 

Transportation  and  other  public 

utilities - -  - 

100.0 

3.  3 

1.  2 

15.  9 

1.  2 

64.  3 

14.  1 

Engineering  and  architectural  serv- 

ices _ 

100.  0 

11.  3 

10.  1 

1.  4 

52.  3 

21.  5 

Other  nonmanufacturing  industries.. 

100.  0 

19.  3 

14.  2 

.  5 

41.  3 

20.8 

i  Lem  than  50  cases. 

Non.— Totals  and  percents  hare  been  calculated  on  the  basis  of  unrounded 


figures  and  therefore  may  not  correspond  exactly  with  those  Indicated  by  the 
rounded  figures  shown. 


818558—61 - 5 
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Tabus  A-8. — Scientists  and  engineers,  by  function  and  size  of  company,  January  1960 


Size  of  company 

All 

scientists 

and 

engineers 

Scientists  and  engineers  primarily  engaged  in — 

Research 
and  de¬ 
velopment 

Manager) 

administr 

Research 
and  de¬ 
velopment 

nent  and 
ition  of — 

Other 

activities 

Explora¬ 

tion 

Produc¬ 
tion  and 
operations 

All  other 
activities 

Number 

All  sizes _  _ _ 

812,  700 

257,  100 

45,  400 

67,  700 

14,400 

310,  000 

118,000 

Under  100  employees . . -  -  _  _ 

133,  200 

17,  300 

8,  700 

15,  400 

2,  300 

71,300 

18,  100 

100-499  employees . _  _  _  ,  _ 

88,  200 

19,  400 

5,  900 

7,  700 

2,000 

38,  500 

14,  700 

500-999  employees  _ 

45,  700 

11,  500 

2,  800 

4,000 

1,  400 

16,  300 

9,  700 

1,000-4,999  employees _ _ _ _  - 

120,  500 

32,  100 

5,  900 

11,  900 

3,000 

43,  300 

24,  200 

5,000  or  more  employees  -  -  _ 

425,  100 

176,  800 

22,  000 

28,  700 

5,  700 

51,  300 

Percent  distribution 

All  sizes  _ _  _ 

100.  0 

31.6 

5.  6 

8.3 

1.  8 

38  2 

14  5 

Under  100  employees-  -  - 

100.0 

13.  0 

6.  5 

11.  6 

1.  7 

53.  6 

13.  6 

100-499  employees  .  -  _ 

100.0 

22.  1 

6.  6 

8  8 

2.  3 

43.  5 

16.  7 

500-999  employees  _  - 

100.0 

25.  1 

6.  2 

8.  7 

3.  1 

35.  7 

21.  2 

1,000-4,999  employees-  _ -  _  _ 

100.0 

26.  7 

49 

9.  8 

2.  5 

36.  0 

20.  1 

5,000  or  more  employees  -  -  __  - 

100.0 

41.  6 

5.  2 

6.  7 

1.  3 

33.  1 

12.  1 

Non. — Totals  and  percents  have  been  calculated  on  the  basis  of  unrounded  figures  and  therefore  may  not  correspond  exactly  with  those  Indicated  by  the 
rounded  figures  shown. 
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Table  A-9. — Scientists  and  engineers  primarily  engaged  in  research  and  development  as  percent  o}  scientists  and  engineers 

in  all  activities,  by  occupational  group  and  industry,  January  I960  1 


Industry 

All 

groups 

Engi¬ 

neers 

Chem¬ 

ists 

Physi¬ 

cists 

Metal¬ 

lur¬ 

gists 

Geol¬ 

ogists 

and 

geo¬ 

physi¬ 

cists 

Med¬ 

ical 

scien¬ 

tists 

Agri¬ 

cul¬ 

tural 

scien¬ 

tists 

Bio¬ 

logi¬ 

cal 

scien¬ 

tists 

Other 

scien¬ 

tists 

All  industries _ 

37.  2 

34.  6 

55.  6 

88.  6 

49.  0 

5.  3 

54  7 

19.  5 

21.  4 

54.  7 

4.  3 

Food  and  kindred  products _ 

Textile  mill  products  and  ap- 

36.  5 

25.  9 

44  4 

100.  0 

0 

0 

0 

0 

36.  8 

71.  6 

0 

parel _  _  - 

21.  6 

45.  6 

(2) 

0 

0 

0 

0 

0 

0 

0 

Paper  and  allied  products . 

31.  1 

24.  8 

56.  9 

68.  8 

0 

0 

0 

0 

10.  2 

0 

0 

Chemicals  and  allied  products.. 
Petroleum  products  and  ex- 

27.  3 

57.  3 

78.  7 

6a  9 

0 

49.  4 

18.  8 

25.  3 

66.  8 

2.  5 

traction..  ...  _ _ 

19.  1 

17.  0 

51.  6 

73.  7 

0 

3.  5 

39.  1 

0 

3  33.  3 

0 

0 

Stone,  clav,  and  glass  products. 

34.  3 

29.  0 

oa  2 

90.  8 

0 

0 

61.  2 

0 

0 

0 

0 

Primary  metal  industries _ 

Fabricated  metal  products  and 

17.  1 

11.  7 

34  8 

77.  1 

28.  3 

0 

0 

0 

0 

0 

0 

ordnance. . . 

40.  4 

39.  3 

4a  i 

99.  3 

55.  6 

0 

66.  1 

0 

0 

0 

0 

Machinery  (except  electrical).. 

39.  5 

38.0 

71.  3 

79.  6 

65.  9 

0 

45.  7 

0 

0 

0 

0 

Electrical  equipment _ 

61.  8 

59.  4 

79.  2 

92.  0 

83.  9 

0 

80.  5 

0 

0 

0 

0 

Aircraft  and  parts _  .... 

Professional  and  scientific  in- 

63.  7 

62.  8 

70.  9 

93.  9 

79.  9 

98.  8 

81.  6 

86.  7 

0 

0 

1.  7 

struments  .  _ _ _  . 

53.  6 

51.  6 

62.  2 

84.  4 

58.  6 

0 

74.  2 

48.  9 

0 

48.  9 

34  5 

Other  manufacturing  industries. 

44.  9 

42.  0 

66.  5 

74.  4 

64.  0 

0 

71.  9 

0 

21.  5 

0 

0 

Construction _ _ ... 

Transportation  and  other  pub- 

4.  5 

kb 

58.  1 

0 

3  60.  6 

0 

0 

0 

0 

0 

0 

lie  utilities.  . . . . 

Engineering  and  architectural 

4.5 

n 

15.  1 

0 

0 

0 

0 

0 

0 

0 

0 

services _  _ _ 

Other  nonmanufacturing  indus- 

14  7 

13.  7 

45.  8 

89.  6 

»  30.  3 

0 

42.  9 

0 

0 

52.  6 

0 

tries _  ...  .  _ 

23.2 

21.  5 

39.4 

94  3 

34  7 

20.  6 

25.  1 

0 

9.8 

12.  1 

0 

i  Includes  both  scientists  and  engineers  conducting  and  those  administering 
research  and  development. 

1  Less  than  00  cases. 

Subject  to  a  standard  error  of  30  percent  or  metre. 


Noti.— Percents  have  been  calculated  on  the  basis  of  unrounded  figures 
end  therefore  may  not  correspond  exactly  with  those  indicated  by  the 
rounded  figures  shown. 
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Tabus  A-10. — Scientists  and  engineers  primarily  engaged  in  research  and  development,  by  occupational  group  and  industry, 

January  1960  1 


Industry 

All 

groups 

Engi- 

neers 

Chem¬ 

ists 

Physi¬ 

cists 

Metal¬ 

lur¬ 

gists 

Geol¬ 

ogists 

and 

geo¬ 

physi¬ 

cists 

Mathe¬ 

mati¬ 

cians 

Med¬ 

ical 

scien¬ 

tists 

Agri¬ 

cul¬ 

tural 

scien¬ 

tists 

Bio¬ 

logi¬ 

cal 

scien¬ 

tists 

Other 

scien¬ 

tists 

All  industries . -  - 

42,  800 

13,  800 

6,  200 

Food  and  kindred  products _ 

Textile  mill  products  and  ap- 

3,  600 

1,200 

1,  700 

100 

0 

0 

0 

0 

300 

0 

parel _ _ _ 

1,  700 

800 

900 

0 

0 

(l) 

0 

0 

0 

0 

0 

Paper  and  allied  products _ 

3,  300 

1,  800 

1,  300 

100 

0 

0 

0 

0 

100 

0 

0 

Chemicals  and  allied  products.. 
Petroleum  products  and  extrac- 

36,  600 

10,  400 

19,  500 

1,000 

0 

m 

600 

100 

tion _  .  _ 

9,  300 

4,  900 

3,  200 

400 

0 

mm 

(2) 

*  100 

0 

0 

Stone,  clay,  and  glass  products. 

3,  500 

2,  300 

900 

200 

0 

(s) 

0 

0 

0 

0 

Primary  metal  industries _ 

Fabricated  metal  products  and 

6,000 

3,  000 

1,  300 

100 

mSm 

0 

(0 

l1) 

0 

0 

0 

ordnance-  _  . 

15,  400 

13,  700 

800 

300 

pjpfirara 

(*; 

0 

0 

0 

0 

Machinery  (except  electrical) . . 

28,  200 

24,  600 

1,  200 

700 

(*> 

^H$it 

(*) 

0 

0 

0 

Electrical  equipment..  . .  . 

62,  600 

54,  200 

2,  600 

3,  800 

Wmffl 

(*) 

IJiii 

0 

0 

0 

0 

Aircraft  and  parts _ _ 

Professional  and  scientific  in- 

64,  600 

52,  900 

2,  000 

5,  200 

£ltii 

jSk 

0 

0 

100 

struments _  _ _ 

14,  100 

11,  300 

1,  500 

800 

(*) 

0 

100 

Other  manufacturing  industries. 

26,  100 

21,  200 

3,  600 

300 

400 

(*) 

0 

100 

0 

0 

Construction _ 

Transportation  and  other  pub- 

2,000 

3 1,  600 

300 

0 

0 

p) 

0 

0 

0 

0 

lie  utilities _ _  .  .  _. 

Engineering  and  architectural 

1,  600 

1,400 

100 

0 

(*) 

0 

(j> 

0 

0 

0 

0 

services _ _  __ 

Other  nonmanufacturing  in- 

8,  300 

7,400 

400 

200 

*100 

(*) 

100 

0 

0 

0 

dustries _ 

15,  400 

11,500 

1,600 

700 

0 

100 

0 

'  Includes  both  scientists  and  engineers  conducting  and  those  administering  Note.— Totals  have  been  calculated  on  the  basis  of  unrounded  figures 

research  and  development.  and  therefore  may  not  correspond  exactly  with  those  indicated  by  the 

>  Less  than  GO  cases.  rounded  figures  shown. 

>  Subject  to  a  standard  error  of  GO  percent  or  more. 
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TilU  A-l  1. — Scientists  and  engineers  primarily  engaged  in  research  and  development,  by  site  of  company  and  by  industry 

January  1960 1 


Industry 

All  com¬ 
panies 

Companies  with  total  employment  of- 

- 

Under  100 

100-499 

500-999 

1,000- 

4,999 

5,000  or 
more 

Number 

All  industries . 

302,  500 

26,000 

25,300 

14,  300 

38,  100 

198,  800 

Food  and  kindred  products . 

3,600 

(*) 

*  200 

*  300 

800 

2,400 

Textile  mill  products  and  apparel . . 

1,  700 

(*) 

»  600 

(*) 

400 

700 

i  1 55 1  .T7"*  o 

3,  300 

»  100 

*  100 

1,  100 

1,  600 

Chemicals  and  allied  products . 

36,600 

3,000 

2,300 

6,  800 

21,  100 

Petroleum  products  and  extraction - 

9,  300 

*  700 

*  200 

300 

2,000 

6,  000 

Stone,  day,  and  glass  products . . 

3,  500 

«  700 

*  300 

*300 

500 

1,  700 

Primary  metal  industries . . . 

6,000 

*  100 

500 

*  100 

1,200 

4,200 

Fabricated  metal  products  and  ordnance _ 

15,400 

2,  100 

1,500 

500 

2,200 

9,200 

Machinery  (except  electrical). . . . 

28,200 

4,800 

4,  700 

1,000 

5,300 

12,400 

Electrical  equipment - -  .  _  . - 

62,600 

3,  500 

3,  900 

5,  100 

5,  600 

44,  600 

Aircraft  and  parts _  .  . . -  ... 

64,  600 

»  300 

700 

800 

1,  800 

61,  000 

Professional  and  scientific  instruments . . . 

14,  100 

*  2,  400 

2,200 

400 

3,  500 

5,600 

Other  manufacturing  industries _  _  _ 

26,  100 

700 

*  1,  800 

800 

2,  600 

20,  100 

Construction..  _  .  . 

2,000 

*  1,000 

*  300 

100 

300 

400 

Transportation  and  other  public  utilities . .  . 

1,600 

(*) 

(*) 

100 

600 

800 

Other  nonmanufacturing  industries - -  .. 

23,  70 0 

5,800 

5,300 

: 

2,200 

1 

3,500 

7,  100 

Percent  of  scientists  and  engineers  in  all  activities 

All  industries _ _ _ _ 

37.2 

19.  5 

28.  7 

31.3 

31.  6 

46.8 

Food  and  kindred  products _ _  _ _ 

36.  5 

mm 

*37.8 

33.2 

51.8 

Textile  mill  products  and  apparel  . . . 

30.0 

h 

(*) 

33.9 

36,6 

Paper  and  allied  products -  - - - 

31.  1 

» 100.0 

*23.3 

28  5 

30.8 

Chemicals  and  allied  products _  _ 

40.4 

42.  6 

JCJ 

40.8 

43.6 

38  3 

Petroleum  products  and  extraction _ 

19.  1 

»  16.  3 

11.2 

27.2 

19.7 

Stone,  clay,  and  glass  products - - - 

34.3 

•50.0 

*31.6 

26.9 

34  5 

Primary  metal  industries _ _ _ 

17.  1 

*9.  1 

*  14  2 

27.9 

15.6 

Fabricated  metal  products  and  ordnance _ 

40.  4 

18.  1 

27.  9 

27.  7 

46.  8 

61.  4 

Machinery  (except  electrical) . . 

39.5 
61  8 

32.9 
45.  7 

36.3 
54  4 

246 
62.  2 

33.8 
40.  6 

51.6 
69.  0 

Aircraft  and  puts _ _ _ 

63.  7 

•38.5 

43.  1 

47.0 

43.7 

65.4 

Professional  and  scientific  instruments _ 

53.  6 

*51.6 

60.2 

36.  8 

50.6 

55.7 

Other  manufacturing  industries _  _ _ 

44.9 

22.  1 

*42.3 

31.6 

41.0 

48  3 

Construction _ _ 

4  5 

*  5.  3 

*2.2 

2.7 

3.9 

9.6 

Transportation  and  other  public  utilities _ 

4  5 

(*) 

(*) 

7.  1 

45 

5.5 

Other 'nonmanufacturing  industries .  . . . 

19.  2 

11.2 

22.3 

22.  4 

33.6 

25.0 

■  Includes  both  scientists  and  engineers  conducting  tad  those  administering 
research  and  development. 

1  Up  than  60  caaea. 

•  Subject  to  a  standard  error  of  ISO  percent  or  more. 


N on.— Totals  and  percents  have  been  calculated  on  the  basis  of  unrounded 
figures  and  therefore  may  not  correspond  exactly  with  those  Indicated  by  the 
rounded  figures  shown. 
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Tablb  A- 12. — ScwnHtU  and  engineers  primarily  engaged  in  research  and  development,  by  site  of  company  and  by 

occupational  group,  January  I960  1 


Occupational  group 

All 

companies 

Companies  with  total  employment  of — 

Under  100 

100-499 

500-999 

1,000- 

4,999 

All  groups . 

Engineers _ _ _ 

Number 

302,  500 

26,  000 

25,300 

14,  300 

38,  100 

224,  300 
42,800 
13,  800 
6,  200 
800 
7,  700 
1,  300 
1,  300 
4,000 
400 

19,  400 
4,  700 
500 
‘900 
200 
200 
‘100 
‘100 
100 

(?) 

19,200 
4,  400 
400 
500 

(*) 

300 

*100 

‘200 

200 

P) 

10,300 

2,600 

300 

200 

(?) 

200 

100 

*100 

400 

P) 

25,900 

7,200 

800 

800 

200 

600 

600 

300 

1,400 

P) 

149,  400 
24  000 
11,  800 
3,800 
400 
6,  300 
400 
600 
1,900 
300 

Chemists. _ _ _ 

Physicists . . . . 

Metallurgists _ _  _ _ 

Geologists  and  geophysicists . 

Mathematicians . . . 

Medical  scientists. . . . 

Agricultural  scientists . .  . . . 

Biological  scientists _ _ _ 

Other  scientists _  _ _ _ 

All  groups - 

Engineers.. _ 

Chemists  _ _ _ 

Physicists . . . . . 

Metallurgists _  _ _ _ 

Geologists  and  geophysicists. . . . . . 

Mathematicians  ._  _ _ _ _ _ 

Medical  scientists _ _ _ 

Agricultural  scientists _ _ 

Percent  of  scientists  and  engineers  in  ail  activities 

37.2 

19.  5 

28.7 

31.3 

31.  6 

46.  8 

346 
55.  6 
88.  6 
49.0 
5.3 
54  7 
19.  5 
21.  4 
54  7 
43 

■ 

1 

26.3 

52.6 
74  5 
35.  1 

P) 

21.8 
*42.6 
*15  1 

57.6 
(?) 

28.8 

52.4 
90.7 

35.5 

P) 

45  3 
544 
*60.4 
65.9 
(?) 

27.7 
55  1 
85.3 
42.  1 
5.3 
41.  1 
59.  2 
25  3 
68.2 
P) 

45.  0 
58.  6 
89.9 
52.  5 
6.  4 
67.6 
9.7 
246 
646 
56 

Biological  scientists _ 

Other* scientists _ _ 

>  Includes  both  adantbta  and  enctneers  conducting  and  those  administering  Non.— Totals  and  percent*  have  been  calculated  on  the  basis  of  unrounded 

research  and  development.  figures  and  therefore  may  not  correspond  exactly  with  those  indicated  by  the 

>  Subject  to  a  standard  error  of  SO  percent  or  more.  rounded  figures  shown. 

*  Less  than  SO  cases. 
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Tuu  A- 13. — Engineers,  by  function  and  industry,  January  I960 


Industry 

Total 

engineers 

Engineers  primarily  engaged  in — 

Research 
and  de¬ 
velopment 

Management  and 
administration  of — 

Explo¬ 

ration 

Produc¬ 
tion  and 
operations 

All 

other 

activi¬ 

ties 

Research 
and  de¬ 
velopment 

Other 

activi¬ 

ties 

All  industries... . 

648,900 

190,400 

33,800 

58,  400 

2,400 

268,800 

95,  100 

Food  and  kindred  products . 

4,500 

1,000 

200 

400 

0) 

2,  700 

mm 

Textile  mill  products  and  apparel . . 

3,800 

700 

100 

(») 

Paper  and  allied  products . . . . 

7,  100 

500 

600 

(') 

800 

Chemicals  and  allied  products . 

38,200 

3,  100 

100 

■Ea 

iHfiTu 

Petroleum  products  and  extraction . 

28,  700 

4,200 

1,  300 

KM 

Stone,  day,  and  glass  products . 

7,900 

1,600 

iSHKVi] 

HSTi] 

(>) 

3,800 

HI 

Primary  metal  industries _ . . _ 

25,200 

2,  300 

3,  700 

100 

14,400 

4,  100 

Fabricated  metal  products  and  ordnance _ 

34,  900 

11,600 

2,200 

2,  700 

(>) 

13,900 

4,600 

Machinery  (except  electrical) _ 

64,800 

19,200 

5,  400 

HiYITiTT 

(*) 

21,900 

12,400 

Electrical  equipment _ _ 

91,200 

47,400 

6,  700 

300 

18,  700 

13,500 

Aircraft  and  parts _ _ _ 

84,  400 

47,800 

5,  100 

(') 

24,500 

3,  500 

Professional  and  scientific  instruments _ 

22,000 

9,700 

1,  600 

(>) 

5,900 

3,  500 

Other  manufacturing  industries..  . . 

50,  600 

16,800 

4,500 

(’) 

22,400 

3,  700 

Construction _ _ _ 

43,200 

1,000 

700 

H.BiVi 

h 

28,  100 

7,400 

Transportation  and  other  public  utilities... 

34,900 

1,  100 

400 

wwzt 

100 

22,  900 

4,900 

Engineering  and  architectural  services _ 

54,200 

5,  700 

1,  700 

29,200 

12,  100 

Other  nonmanufacturing  industries _ 

53,  500 

10,000 

1,500 

8,  100 

100 

22,  700 

11,000 

>  Lea*  than  SO  cams. 

Nor*.— Total*  have  been  calculated  on  the  basis  of  unrounded  figures  and 


therefore  may  not  correspond  exactly  with  those  Indicated  by  the  rounded 
figures  shown. 


Tablx  A-14. — Scientists  and  engineers  primarily  engaged  in  research  and  development  compared  with  full-time  equivalent 
number  of  research  and  development  scientists  and  engineers,  by  industry,  January  1960  1 


Industry 

Scien¬ 
tists  and 
engineers 
primarily 
engaged 
in  re¬ 
search 
and  de¬ 
velop¬ 
ment 

Full-time  equivalent 
scientists  and  en¬ 
gineers  in  research 
and  development 

Industry 

Scien¬ 
tists  and 
engineers 
primarily 

Full-time  equivalent 
scientists  and  en¬ 
gineers  in  research 
and  development 

Number 

Percent 
primarily 
engaged 
in  re¬ 
search  and 
develop¬ 
ment 

engaged 
in  re¬ 
search 
and  de¬ 
velop¬ 
ment 

Number 

Percent 
primarily 
engaged 
in  re¬ 
search 
and 

develop¬ 

ment 

All  industries _ 

Food  and  kindred  products. . 
Textile  mill  products  and 
apparel. _ 

286,200 

94.6 

Machinery  (except  electrical). 

28,200 
62,  600 
64,600 

14. 100 

26. 100 
2,000 

1,600 

8,  300 

15,400 

23.800 

62.300 
64,600 

12, 100 

24.300 

1.900 

1, 100 

6.900 

14.800 

84.  4 

99.4 
100.0 

86.0 

93. 1 

95.4 

67.0 

82.6 

95.9 

3,000 

1.400 

2.900 
36, 100 

8.900 

2.900 

5.400 

13,300 

82.  9 

80.  6 
8A  7 
9A  5 

95.4 

83.  2 

89.4 

86. 1 

JjlcCvnCal  uullipillcllb. - - - 

Aircraft  and  parts. . . 

Professional  and  scientific 
instruments _ 

Paper  and  allied  products .... 
Chemicals  and  allied  products. 
Petroleum  products  and 

attraction —  . . 

Stone,  clay,  and  glass  pro¬ 
ducts . . . 

Primary  metal  industries.  ... 
Fabricated  metal  products 
and  ordnance . . 

Other  manufacturing  in¬ 
dustries . . . . 

Construction _ _ _ 

Transportation  and  other 

public  utilities _  . 

Engineering  and  architec¬ 
tural  services . . 

Other  nonmanufacturing  in¬ 
dustries _ _ _ _ 

>  Indadss  both  scientists  and  englnsers  conducting  and  those  administering  Not*.— Totals  and  peroentshave  been  calculated  on  tbe  basis  of  unrounded 

research  and  development.  figures  and  therefore  may  not  correspond  exactly  with  those  Indicated  by  the 

rounded  figures  shown. 
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Table  A-15. — Technicians,  by  occupational  group  and  industry,  January  1960 


Industry 

All  groups 

Draftsmen 

Engineering 
and  phys¬ 
ical  science 
technicians 

Medical, 
agricultural, 
and  biolog¬ 
ical  techni¬ 
cians 

Other  tech¬ 
nicians 

Number 

All  industries . 

593,  600 

210,000 

284,  600 

16,  100 

82,  900 

Food  and  kindred  products . 

8,  100 

1,000 

2,  100 

1,  100 

3,800 

Textile  mill  products  and  apparel . 

4,  700 

600 

2,  200 

0 

2,000 

Paper  and  allied  products . . - . 

6,  500 

1,  100 

3,  200 

100 

2,  100 

Chemicals  and  allied  products . 

39,  500 

23,  300 

4,000 

8,200 

Petroleum  products  and  extraction . 

18,  100 

11,  200 

200 

1,  200 

Stone,  clay,  and  glass  products . 

5,000 

1.  600 

2,900 

C) 

500 

Primary  metal  industries . . . . 

17,  900 

5,  800 

9,  400 

200 

2,  600 

Fabricated  metal  products  and  ordnance _ 

37,800 

19,  200 

13,  800 

100 

4,  700 

Machinery  (except  electrical) _ 

72,  100 

29,  200 

33,900 

200 

8,800 

Electrical  equipment.  . . .  . .  . 

79,  200 

28,  800 

44,  700 

100 

5,  600 

Aircraft  and  parts . .  . . . 

46,800 

14,  600 

29,  500 

100 

2,  600 

Professional  and  scientific  instruments . 

21,  300 

6,  200 

10,000 

500 

4600 

Other  manufacturing  industries . . . 

52,  500 

21,  300 

22,  600 

400 

8,  200 

Construction . . . . . . 

26,800 

13,  600 

9,200 

100 

3,900 

Transportation  and  other  public  utilities . 

27,000 

7,000 

10,  800 

400 

8,900 

Engineering  and  architectural  services . 

63,500 

41,000 

16,  100 

>200 

6,  200 

Other  nonmanufacturing  industries.  — . 

66,800 

9,600 

39,  700 

8,400 

9,  100 

Percent  distribution 

All  industries -  ..  —  ... 

100.0 

100.  0 

100.0 

100.  0 

100.0 

Food  and  kindred  products - - 

1.4 

.5 

7.  1 

4.  6 

Textile  mill  products  and  apparel - 

.8 

.3 

(•) 

2.4 

Paper  and  allied  products - 

1.  1 

.5 

.  6 

2.  5 

Chemioals  and  allied  products _ 

6.  7 

1.9 

&  2 

24.  8 

9.  9 

Petroleum  products  and  extraction - - - 

3.  1 

2.6 

3.9 

1.  2 

1.  4 

Stone,  clay,  and  glass  products . . . 

.8 

.7 

1.0 

0) 

.  6 

Primary  metal  industries _  .  —  - 

ao 

2.  7 

3.3 

1.  4 

3.  1 

Fabricated  metal  products  and  ordnance. - 

6.  4 

9.  2 

48 

.  5 

5.  7 

Machinery  (except  electrical) - 

12.  1 

13.  9 

11.9 

1.  5 

10.  7 

Electrical  equipment - 

13.  2 

13.  7 

15.9 

.  7 

6.  7 

Aircraft  and  parts - 

7.9 

6.9 

10.  4 

.6 

3.  1 

Professional  and  scientific  instruments - 

3.6 

2.  9 

3.5 

2.9 

5.  6 

Other  manufacturing  industries - -  —  .. 

&8 

10.  1 

7.9 

2.  5 

9.9 

Construction -  - -  - - — 

4.  5 

6.  5 

3.2 

.  5 

4  7 

Transportation  and  other  public  utilities _ 

4.  6 

3.3 

3.  8 

2.3 

10.  7 

Engineering  and  architectural  services _ 

10.  7 

19.  7 

5.  7 

»  1.  0 

7.  4 

Other  nonmanufacturing  industries . .  — 

11.  3 

4  6 

13.9 

52.  4 

11.0 

•  Leas  than  80  cases.  Note.— Totals  and  percents  have  been  calculated  on  the  basis  of  unrounded 

i  Subject  to  a  standard  error  of  SO  percent  or  more.  figures  and  therefore  may  not  correspond  exactly  with  those  Indicated  by  the 

rounded  figures  shown. 
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Tablb  A-18. — Technician a,  by  industry,  January  1Q59  and  January  I960,  and  percent  change 


>  Source:  National  Science  Foundation,  Scientific  and  Technical  Pcrimiul 
in  American  Induetrf— Report  oit  a  18SS  Surrey — NSF  60-62  (U.8.  Govern¬ 
ment  Printing  Office,  Washington,  I860). 

•  See  appendix  C  for  standard  error  of  change. 


Industry 

Number 

Percent 

January 
1959  1 

January 

1960 

change  * 

Motor  vehicles  and  equipment. 

25,  300 

24,  500 

-3.  2 

Aircraft  and  parts _ 

52,  500 

46,  800 

-10.  9 

Professional  and  scientific  in- 

struments _ _ .. 

19,  600 

21,300 

9.0 

Other  manufacturing  indus- 

tries - - 

26,900 

28,000 

4.0 

Construction _ 

21,  200 

26,800 

26.  5 

Transportation  and  other 

public  utilities.. . . 

25,  100 

27,000 

7.  7 

Engineering  and  architectural 

services _ _ 

62,  300 

63,500 

1.  9 

Other  nonmanufacturing  in- 

dustries . . 

60,300 

66,800 

10.  8 

Note.— Totals  and  percents  have  been  calculated  on  the  basis  of  unrounded 
figures  and  therefore  may  not  correspond  exactly  with  those  Indicated  by  the 
rounded  figures  shown. 


Tabls  A-17. — Technician*,  by  sue  of  company  and  by  industry,  January  1960 


All  com¬ 
panies 


Companies  with  total  employment  of — 


Under  100  100-499  500-999  1,000-  5,000  or 

4,999  more 


All  industries _ _ .. _ j  593,600 

Food  and  kindred  products . 

Textile  mill  products  and  apparel . 

Paper  and  allied  products . . . . 

Chemicals  and  allied  products . . . 

Petroleum  products  and  extraction _  18,  100 

Stone,  clay,  and  glass  products . . .  5,000 

Primary  metal  industries . .  17,900 

Fabricated  metal  products  and  ordnance . .  37,800 

Machinery  (except  electrical) . . .  72,  100 

Electrical  equipment . . .  79,  200 

Motor  vehicles  and  equipment . .  24,  500 

Aircraft  and  parts . . . .  46,800 

Professional  and  scientific  instruments . . .  21,  300 

Other  manufacturing  industries . 28,  000 

Construction.  . . 26,  800 

Transportation  and  other  public  utilities . .  .  27, 000 

Other  nonmanufaeturing  industries .  130,  300 


All  industries . 

Food  and  kindred  products. . 

Textile  mill  products  and  apparel. . 

Paper  and  allied  products . . 

Chemicals  and  allied  products.. . 

Petroleum  products  and  extraction . 

Stone,  clay,  and  glass  products. . 

Primary  metal  industries _ 

Fabricated  metal  products  and  ordnance. 

Machinery  (except  electrical) _ 

Electrical  equipment _ _ 

Motor  vehicles  and  equipment _ 

Aircraft  and  parts . . . 

Professional  and  scientific  instruments... 

Other  manufacturing  industries . 

Construction. _ _ _ _ 

Transportation  and  other  public  utilities 
Other  nonmanufacturing  industries _ 


>  Subject  to  a  standard  error  ot  SO  percent  or  more. 

Non.— Total*  and  perotnta  ban  ben  oaleolatad  on  the  bads  of  unrounded 


33,700 


600 
•  300 
14,400 
12,  100 
9,  000 
300 
*  400 


1,300 
600 
400 
3,200 
*  1,700 


1.700 

6, 100 

11,600 
6,600 
500 
1,  100 

3.700 


27,700 


Percent  distribution 


23,500 
10,600 
2,  100 
12,600 
11,200 
34,200 

46.700 
22,300 

42.700 
5,200 

14,  900 
1,600 
10,400 
16,900 


figure*  and  therefore  may  not  correspond  exactly  with  those  indicated  by  tbe 
rounded  figures  shown. 
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Tablb  A- 18. — Technician!,  by  rite  of  company  and  by  occupational  group,  January  1960 


Sise  of  company 

All  groups 

Draftsmen 

Engineering 
and  physical 
science 
technicians 

Medical, 

agricultural, 

and 

biological 

technicians 

All  other 
technicians 

Number 

All  sixes .  . . . . 

593,600 

210,000 

284,600 

16,  100 

82,  900 

Under  100  employees . . . 

145,400 

66,  100 

49,  900 

7,800 

31,600 

100-499  employees. . . 

81,000 

36,800 

32,200 

10,  100 

800  999  employees  . . . 

33,  700 

14,  300 

13,400 

Hh i  Tip  fiiil'|i 

1,000-4,999 employees..  ...  _ 

72,200 

28,  500 

33,300 

i  2,000 

8,300 

5,000  or  more  employees _ 

261,  300 

74,300 

155,  800 

27,700 

Percent  distribution 

All  sixes.. _ _ _ _ 

100.  0 

100.0 

WB 

wm 

100.0 

Under  100  employees _  . . 

24.  5 

26.  7 

HQ 

48.  3 

38  1 

100-499  employees-  ..  -  - 

13.  6 

17.  5 

11.  7 

12.2 

800-999  employees - -  .  ...  - 

5.  7 

6.  8 

i.  MU 

5.  7 

6.  3 

1,000-4,999  employees. _ _  ..  _ 

12.2 

la  6 

11.  7 

12.  2 

10.0 

5,000  or  more  employees _ _  _ _ 

44  0 

35.  4 

547 

22.  1 

33.4 

Non.— Totals  and  pcroents  have  bom  calculated  on  tbo  basis  of  unrounded  figures  and  therefore  may  rot  correspond  exactly  with  those  indicated  by  the 
rounded  figures  shown. 


Tabus  A-19. — Technicians  primarily  engaged  in  research  and  development,  by  industry,  January  1960 


Industry 

Total 

tech¬ 

nicians 

Research  and 
development 
technicians 

Industry 

Totrl 

tech¬ 

nicians 

Research  and 
development 
technicians 

Number 

Percent 

of 

total 

Number 

Percent 

of 

total 

All  industries _ 

mil 

160,600 

27.0 

Machinery  (except  eleotrical).. 

72,100 

14,400 

79,  200 

32  700 

Food  and  kindred  products _ 

8,100 

23.0 

Aircraft  and  parts.  _ 

46’,  800 

29,  odd 

Textile  mill  products  and  ap- 

Professional  and  scientific  in- 

parel _ 

4,  700 

26.  4 

struments _ 

21,300 

8,000 

37.  4 

Paper  and  allied  produets _ 

6;soo 

45.  9 

Other  manufacturing  indus- 

Chemicals  and  allied  products. 

39,500 

ILfVil 

45.  1 

tries . . 

52,500 

■  VA'.l.ll 

33.  6 

Petroleum  products  and  ex- 

Construction. . . 

26,800 

wnm 

40 

traction . . . 

18,100 

33.  0 

Transportation  and  other 

1  1 

Stone,  clay,  and  glass  prod- 

public  utilities - - 

27,000 

2.  1 

uots . . 

5,000 

1,700 

34  7 

Engineering  and  architectural 

1  M 

Primary  metal  industries.  ... 

17,900 

3,700 

20.  3 

services _ 

63,500 

7.  8 

Fabricated  metal  products 

Other  nonmanufacturing  in- 

and  ordnance _ 

37,800 

8,400 

22.  2 

dustries _ 

66,800 

H 

13.0 

Non.— Totals  and  percents  have  been  calculated  on  the  basis  of  unrounded  figures  and  therefore  may  not  correspond  exactly  with  those  indicated  by  the 
rounded  figures  shown. 
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Tab  lb  A-20. — Technician*  primarily  engaged  in  research  and  development,  by  site  of  company,  January  1960 


Size  of  company 

Total 

techni¬ 

cians 

Research  and 
development 
technicians 

Size  of  company 

Total 

techni¬ 

cian' 

Research  and 
development 
technicians 

Number 

Percent 

of 

total 

Number 

Percent 

of 

total 

All  sizes _ 

Under  100  employees _ 

100-499  employees . . 

693,600 

160,600 

27.0 

500-999  employees . . 

1,000-4,999  employees _ 

5,000  or  more  employees . 

33,700 
72,  200 
261,  300 

20.  3 
26.8 
41.0 

7.  0 
21.  1 

Not*. — Totals  and  percents  have  been  calculated  on  the  basis  of  unrounded  figures  and  therefore  may  not  correspond  exactly  with  those  by  the 

rounded  figures  shown. 
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Appendix  B 

SCOPE  AND  METHOD 


This  appendix  contains  a  brief  discussion  of 
background  information  necessary  to  the  inter¬ 
pretation  of  the  statistics]  findings,  coverage  and 
conduct  of  the  survey,  nature  of  the  estimates, 
problems  of  definition  and  classification  of  data, 
and  problems  of  comparability  with  previous 
surveys.  A  more  technical  discussion  of  the 
sampling  scheme,  estimating  methods  and  prob¬ 
lems,  sampling  variances,  and  related  matters  is 
contained  in  appendix  C. 


zoological  gardens;  86 — Nonprofit  membership 
organizations;  88 — Private  households;  89 — Mis¬ 
cellaneous  services  (except  891,  engineering  and 
architectural  services,  which  was  included);  90 — 
Government;  and  99 — Non  classifiable  establish¬ 
ments. 

Companies  below  a  specified  minimum  size, 
determined  separately  for  each  major  industry 
group,  were  also  excluded  from  the  listing  (see 
table  B-l ).  Because  of  the  great  numbers  of  firms 


Coverage  of  the  Survey 

The  sample  of  companies  included  in  the  survey 
was  drawn  primarily  from  the  master  list  of  those 
liable  for  OASI  taxes,  compiled  by  the  Bureau  of 
Old-Age  and  Survivors  Insurance  as  of  March 
1956,  the  latest  comprehensive  listing  available. 
The  BOASI  list  was  augmented  by  lists  of  Federal 
Reserve  banks,  and  interstate  railroads  and  related 
companies,  which  are  not  subject  to  OASI  taxes. 
These  combined  lists  included  nearly  2,900,000 
organizations  with  more  than  41  million  employees 
and  represented  the  most  comprehensive  roster  of 
companies  available  in  the  United  States. 

Certain  categories  of  organizations  were  elimi¬ 
nated  from  the  master  list  before  the  sample  was 
selected,  either  because  a  separate  survey  of  the 
given  category  was  being  sponsored  by  the 
National  Science  Foundation  or  because  the  num¬ 
ber  of  scientific  and  technical  personnel  employed 
was  believed  to  be  negligible.  The  categories  of 
organizations  omitted  were  those  classified  accord¬ 
ing  to  the  Standard  Industrial  Classification 
System  1  in  the  following  major  industry  groups: 
01 — Farms ;  80 — Medical  and  other  health  services 
(except  807,  medical  and  dental  laboratories, 
which  was  included);  82 — Educational  services; 
84 — -Museums,  art  galleries,  and  botanical  and 

1  All  industrial  classification  for  this  survey  was  in  terms 
of  the  1945  and  1949  Standard  Industrial  Classification 
Manuals.  See  Executive  Office  of  the  President,  Bureau 
of  the  Budget,  Standard  Industrial  Classification  Manual, 
Vol.  I  (Parts  1  and  2,  November  and  December  1945)  and 
Vol.  II  (May  1949). 


Table  B-l. — Minimum  size-of-ftrm  coverage  of  the  survey 


Miutrt 


Food  and  kindred  products. . _  20 _ 

Textile  mill  products. . . 22. . 

Apparel . . . . 23 . . 

Paper  and  allied  products.  . . 26 _ 

Chemicals  and  allied  products. . 28. . 

Products  of  petroleum  and  coal . 29 . 

Petroleum  extraction. .  13 . 

Stone,  clay,  and  glass  products _ 32 . 

Primary  metal  industries _ 33 _ 

Fabricated  metal  products _ 34 _ 

Ordnance _  19 _ 

Machinery  (except  electrical) _ 35 _ 

Electrical  equipment _ 36 _ 

Motor  vehicles  and  equipment _ 371 _ 

Aircraft  and  parts _  372 _ 

Professional  and  scientific  instru¬ 
ments _ 38 _ 

Lumber _ 24 _ 

Furniture _ 25 _ 

Rubber  products _ 30 _ 

Tobacco  manufacturers _ _ 21 _ 

Printing _ 27 _ 

Leather _ _ 31 _ 

Miscellaneous  manufacturing _ 39 _ 

Transportation  equipment  (except 

motor  vehicles  and  aircraft) _  373, 374, 

375 

Construction _ 15, 16, 17- 

Telecommunications _ 48 _ 

Radio  broadcasting  and  television _ 77 _ 

Railroads _ 40 _ 

All  other  transportation _ 41-47 _ 

Utilities  and  sanitary  services _ 49 _ 

Engineering  and  architectural  serv¬ 
ices. . . . . . .  891 _ 

Mining _ _ _ 10, 11, 

12, 14 

Wholesale  and  retail  trade  and  mis¬ 
cellaneous  service  industries _ 50-79 

(except 

77) 

Agriculture,  forestry,  and  fisheries..  07,08,09. 
Medical  and  dental  laboratories _  807 _ 


Minimum 
site  of  com- 
pant  covered 
( number  of 
SIC  code  emplofcet) 

8 
8 
50 
8 
1 
1 
1 
8 
1 
1 
1 
1 
1 
1 
1 


1 

50 

60 

8 

8 

8 

8 

8 


20 

8 

1 

100 

8 

1 


1 

8 


50 


50 

1 
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in  the  smallest  size  groups,  very  few  of  which  em¬ 
ploy  any  scientists  or  engineers,  these  minimum- 
size  cutoffs  were  essential  to  the  efficiency  of  the 
survey.  All  together,  some  2.6  million  companies 
employing  nearly  12  million  workers  were  excluded 
from  the  original  lists  of  companies  compiled, 
including  those  in  the  industries  cited  above  and 
those  below  the  specified  minimum  size.  The  frag¬ 
mentary  evidence  available  suggests  that  the  firms 
thus  excluded  probably  employed  between  15,000 
and  20,000  scientists  and  engineers,  all  together. 
This  group  comprised  chiefly  engineers  in  the 
construction  industry,  where  a  minimum  size 
cutoff  of  20  employees  was  judged  to  be  necessary 
because  of  the  difficulty  of  sampling  the  extremely 
large  number  of  small  construction  contractors 
and  because  of  the  financial  and  o' her  limitations 
on  the  survey. 

Since  the  listing  of  companies  from  which  the 
sample  was  drawn  was  compiled  as  of  March  1956, 
the  survey  did  not  reach  companies  created  after 
that  date  which  were  still  in  existence  as  separate 
entities  in  January  1960.  It  is  estimated  that 
the  total  number  of  scientists  and  engineers  in 
firms  created  after  March  1956  was  not  more 
than  15,000. 

As  a  result  of  all  the  exclusions  described  above, 
a  sampling  universe  of  about  300,000  companies 
employing  nearly  30  million  workers  remained. 
Before  the  survey  sample  was  drawn,  the  universe 
listing  was  stratified  by  industry  and  size  of 
company.  All  together,  a  sample  of  about  10,500 
companies  was  selected  at  random.  The  sampling 
ratio  was  varied  in  relation  to  size  of  company  and 
other  factors  to  obtain  maximum  reliability  at 
minimum  cost.  In  every  covered  industry,  com¬ 
panies  with  1,000  or  more  employees  were  included 
in  the  sample.  In  other  industry-size  cells,  the 
sampling  ratios  ranged  from  1  in  2  to  1  in  100. 
In  general,  the  larger  the  company  and  the  greater 
the  number  of  technical  personnel  used  by  the 
industry,  the  higher  the  sampling  ratio. 

Conduct  of  the  Survey 

The  questionnaire  for  the  current  survey  was 
substantially  the  same  as  that  used  in  the  1959 
survey  of  scientific  and  technical  personnel  in  in¬ 
dustry.  Minor  changes  in  definitions  were  adopted 
after  consultation  with  the  National  Science 
Foundation  and  industry  representatives.  Copies 
of  the  questionnaire  and  of  the  covering  and  follow¬ 
up  letters  sent  to  companies  are  reproduced  in 
appendix  D. 
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The  questionnaires  were  mailed  to  most  com¬ 
panies  in  the  sample  on  May  31,  1960.  This  date 
was  chosen  in  order  to  coordinate  the  mailing  of 
this  survey  of  employment  with  the  survey  of  re¬ 
search  and  development  expenditures  conducted 
by  the  Bureau  of  the  Census.  (See  reference  in 
covering  letter.)  Some  of  the  largest  companies 
were  visited  in  person  to  discuss  special  reporting 
problems.  At  least  two  followups  of  all  nonre¬ 
spondents  were  made  by  mail  or  by  telephone. 
About  9,500  companies,  or  approximately  90  per¬ 
cent  of  those  in  the  sample,  supplied  usable  infor¬ 
mation.  This  total  count  includes  approximately 
850  companies  for  which  partial  information  was 
obtained  in  a  final  mail  followup.*  This  took  the 
form  of  an  abbreviated  questionnaire  asking  only 
for  the  total  number  of  scientists  and  engineers  and 
the  total  number  of  technicians  employed. 

Two  different  types  of  statistical  findings  were 
derived  from  the  sample  data.  One  type,  desig¬ 
nated  as  primary  estimates,  included  the  following 
items:  Total  employment,  total  scientists  and 
engineers,  total  technicians,  total  number  of  com¬ 
panies  employing  scientists  and  engineers,  and 
total  number  of  companies  employing  technicians. 
The  second  type,  designated  as  secondary  esti¬ 
mates,  were  components  of  the  primary  estimates. 

Primary  estimates  were  obtained  by  computing 
for  each  cell  a  ratio  of  given  primary  item  of  esti¬ 
mate  to  the  corresponding  secondary  item  of  esti¬ 
mate  for  companies  reporting  data  for  both  items, 
e.g.,  1960  scientists  and  engineers  to  1959  scien¬ 
tists  and  engineers.  The  actual  estimates  were 
computed  by  multiplying  the  ratios  by  the  related 
primary  estimated  item  in  January  1959  based  on 
the  estimates  published  in  the  1959  report.8  In¬ 
dustry  and  other  totals  were  obtained  by  summing 
individual  cell  totals. 

The  secondary  estimates  were  obtained  by  com¬ 
puting  for  each  cell  a  ratio  of  the  given  component 
item  to  the  corresponding  primary  item,  using  in¬ 
formation  only  for  those  companies  supplying  data 
on  both  items.  The  secondary  estimate  was  then 
derived  by  multiplying  the  ratio  by  the  cell  esti¬ 
mate  of  the  related  primary  item. 

Sampling  errors  were  computed  for  estimates 
based  on  companies  with  employment  of  less  than 
1,000.  In  addition,  “sampling”  errors  were  cal- 

1  See  appendix  D. 

*  National  Science  Foundation,  Scientific  and  Technical 
Personnel  in  American  Industry — Report  on  a  1959  Survey — 
NSF  60-62  (U.S.  Government  Printing  Office,  Washington, 
1960). 


culated  for  industry-size  classes  composed  of 
companies  with  1,000  or  more  employees  in  which 
some  of  the  companies  were  nonrespondents. 
Since  imputations  were  based  on  the  character¬ 
istics  exhibited  by  the  respondents,  such  “sam- 
ling”  errors  could  be  meaningfully  derived  under 
the  assumption  that  nonresponse  will  vary  in  its 
incidence  from  sample  to  sample.  The  accuracy 
of  the  estimates  as  indicated  by  the  standard 
errors  is  discussed  in  appendix  C.  Additionally, 
as  in  all  surveys,  the  data  are  subject  to  errors  in 
reporting,  in  editing,  and  in  tabulating.  The 
number  of  such  errors  has  been  reduced  as  far  as 
possible  by  checking  procedures  and  through 
correspondence  with  a  number  of  companies  whose 
reports  were  internally  inconsistent  or  appeared  to 
involve  misinterpretations. 

Definitions 

The  definitions  used  in  this  survey,  like  other 
parts  of  the  questionnaire,  were  essentially  the 
same  as  those  used  in  the  1959  survey.  The  aim 
was  to  describe  clearly  the  desired  information  and 
also  conform,  insofar  as  possible,  with  customary 
personnel  accounting  practices.  It  was  recog¬ 
nized,  however,  that  wide  differences  in  corporate 
organizations  and  in  personnel  records  among 
industries  and  among  companies  in  the  same 
industry  would  make  inevitable  some  variation  in 
interpretation  and  application  of  the  definitions. 
It  was  primarily  for  this  reason  that  the  question¬ 
naire  states:  “Reasonable  estimates  will  be  satis¬ 
factory.” 

The  definition  of  the  term  “technician”  was 
especially  subject  to  variation  in  interpretation. 
There  is  as  yet  no  general  agreement  as  to  the 
meaning  of  this  term,  which  covers  positions  with 
a  variety  of  job  titles  differing  among  companies. 
Consequently  the  categories  of  personnel  included 
in  the  figures  reported  on  this  item  probably  varied 
somewhat  among  respondents. 

A  definition  of  the  desired  reporting  unit  was 
also  provided.  This  definition  was  based  upon 
that  used  by  the  BOASI  (Bureau  of  Old  Age  and 
Survivors  Insurance)  in  the  listing  of  companies 
from  which  the  sample  was  drawn.  Separate 
information  was  requested  for  each  corporation  or 
other  legally  separate  company,  covering  all 
activities  in  the  continental  United  States.  Since 
it  was  known  that  some  corporate  families  might 
find  it  difficult  to  supply  the  requested  figures  for 
each  separately  incorporated  member  of  the  fam¬ 
ily,  it  was  stated  on  the  questonnaire  that  data 


might,  if  necessary,  be  submitted  on  a  consolidated 
basis.  This  alternative  procedure  was  followed  by 
73  companies  with  293  subsidiaries.  The  data 
on  number  of  companies  therefore  represent  sepa¬ 
rate  legal  entities,  except  for  the  relatively  few 
(although  important)  cases  of  consolidated  corpo¬ 
rate-family  reports. 

In  an  effort  to  clarify  the  definitions  of  scien¬ 
tists  and  engineers,  a  sentence  was  added,  in  1960, 
to  each  definitional  category  instructing  the  re¬ 
spondent  not  to  include  persons  trained  in  science 
(or  engineering)  but  currently  employed  in  posi¬ 
tions  not  requiring  such  training.  Another  minor 
change  on  the  1960  questionnaire  related  to  the 
instructions  for  reporting  on  the  item  pertaining 
to  the  full-time  equivalent  number  of  scientists 
and  engineers  engaged  in  research  and  develop¬ 
ment.  In  an  effort  to  relieve  the  reporting  burden, 
respondents  were  instructed  to  omit  entries  in  this 
item  if  the  full-time  equivalent  figure  was  within 
5  percent  of  the  total  number  of  scientists  and 
engineers  reported  as  primarily  engaged  in  research 
and  development. 

Classification  of  Data 

The  industrial  classifications  of  the  companies 
in  this  survey  were,  in  general,  those  assigned  by 
the  BOASI,  which  developed  the  list  from  which 
the  sample  was  drawn.  The  industry  categories 
used  were  those  of  the  Standard  Industrial  Clas¬ 
sification  System.  The  industry  of  each  establish¬ 
ment  was  determined  on  the  basis  of  its  principal 
activity  or  products;  a  company  with  more  than 
one  establishment  was  given  the  industry  code  of 
the  establishment  (or  establishments)  having  the 
greatest  number  of  employees. 

The  industry  code  assigned  to  a  company  by 
BOASI  was  changed  in  a  relatively  small  number 
of  cases  of  the  two  following  types:  (1)  Where 
consolidated  returns  were  received  for  a  corporate 
family,  all  the  companies  in  that  family  were 
shown  in  the  industry  with  which  the  parent  com¬ 
pany  was  primarily  associated;  (2)  where  the 
industry  classification  of  a  few  large  companies 
by  BOASI  was  inappropriate  to  the  present  sur¬ 
vey,  they  were  reclassified.  Thus,  several  oil 
companies  which  were  classified  by  BOASI  in 
wholesale  or  retail  trade  were  shifted  to  the  petro¬ 
leum  products  and  extraction  industry. 

Since  each  report  received  in  this  survey  covered 
an  entire  company  (or  family  of  companies)  all 
personnel  working  for  a  given  company  had  to  be 
classified  in  the  single  industry  with  which  this 
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company  was  primarily  associated.  The  result 
was  to  include  in  the  aircraft  industry,  for  example, 
some  engineers  and  scientists  working  in  other 
fields  such  as  electronics  and,  in  the  automobile 
industry,  some  working  on  aircraft  engines  and 
guided  missiles.  The  industrial  classification  of 
the  data  thus  has  limitations  not  present  to  an 
equal  extent  in  economic  information  obtained 
through  surveys  in  which  the  reporting  unit  is  an 
establishment. 

The  size  categories  in  the  survey  were  based  on 
total  company  employment  in  all  domestic  activi¬ 
ties  as  of  March  1956.  Since  the  sample  was 
drawn  from  a  listing  of  companies  compiled  as  of 
March  1956  and  stratified  on  the  basis  of  company 
employment  as  of  that  date,  use  of  these  employ¬ 
ment  figures  as  the  basis  for  classification  of  data 
in  the  report  greatly  simplified  the  tabulations. 
In  addition,  analyses  of  data  from  earlier  surveys 
support  the  belief  that  patterns  of  scientific  and 
technical  employment  by  March  1956  employ¬ 
ment  size  would  not  be  significantly  different 
from  those  by  January  1960  size. 

Comparability  With  Earlier  Surveys 

Because  of  the  importance  of  historical  infor¬ 
mation  on  employment  of  scientists  and  engineers, 
a  detailed  comparative  analysis  has  been  made  of 
the  results  of  this  survey  and  those  of  the  three 
earlier  ones  conducted  by  the  Bureau  of  Labor 
Statistics  for  the  National  Science  Foundation.4 
The  last  two  surveys — 1959  and  1960 — are  directly 
comparable  insofar  as  it  is  possible  to  control  a 
sample  survey.*  The  same  sample  of  companies 
was  used,  virtually  identical  questionnaires  and 


*  National  Science  Foundation,  Scientific  and  Technical 
Personnel  in  American  Industry — Report  on  a  1969  Survey 
(1960);  Science  and  Engineering  in  American  Industry — 
Report  on  a  1966  Survey  (1959) ;  and  Science  and  Engineering 
in  American  Industry — Final  Report  on  a  1958-1964  Sur¬ 
vey  (1956) ;  U.S.  Government  Printing  Office,  Washington. 

*  Data  for  1958  were  collected  on  the  1959  questionnaire 
and  are,  therefore,  also  comparable  with  1960  data. 


definitions  were  employed,  and  the  response  rates 
to  both  surveys  were  excellent  (90  percent).  How¬ 
ever,  the  responding  companies — particularly 
those  in  small-size  cells — were  not  necessarily  the 
same  for  both  years.  Furthermore,  reports  from 
the  same  companies  often  indicated  a  change  from 
the  previous  year  in  the  interpretation  of  defini¬ 
tions;  such  changes  particularly  affected  occupa¬ 
tional  statistics.  The  variations  are  believed  to 
have  little  effect  on  the  comparability  of  the  data, 
except  for  items  where  very  small  numbers  are 
involved.  (See  appendix  C  for  a  discussion  of 
sampling  and  response  errors.) 

The  surveys  of  scientific  and  technical  personnel 
conducted  prior  to  1959  are  not  completely  com¬ 
parable  for  a  number  of  technical  reasons  which 
affect  the  overall  estimates  of  scientific  and  tech¬ 
nical  employment  and,  to  a  much  greater  extent, 
the  estimates  for  different  industries  and  sizes  of 
companies.  Whereas  the  1959  and  1960  surveys 
were  devoted  exclusively  to  collection  of  informa¬ 
tion  on  scientific  and  technical  personnel,  the 
1953-54  and  1956  surveys  emphasized  questions 
relating  to  R&D  costs.  Furthermore,  companies 
without  R&D  were  requested  to  supply  only  a 
few  overall  figures  on  their  scientific  and  technical 
staffs. 

Major  changes  were  also  made  in  the  question¬ 
naire  design,  beginning  with  the  1959  survey.  A 
fairly  detailed  two-way  breakdown  of  scientific 
and  technical  personnel  by  occupational  group  and 
function  was  introduced.  In  addition,  a  new  ques¬ 
tion  calling  for  the  breakdown  of  technician 
employment  into  several  occupational  groups  was 
added.  Moreover,  an  instruction  to  include 
trainees  for  technician  positions  was  dropped  from 
the  1959  questionnaire.  Although  these  and  other 
changes  are  believed  to  have  contributed  to  greater 
accuracy  in  the  estimates,  they  also  affected  the 
comparability  of  the  surveys. 

(For  a  more  complete  discussion  of  the  differ¬ 
ences  between  the  1959  and  earlier  surveys,  see 
publication  cited  in  footnote  3  on  p.  38.) 
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Appendix  C 
TECHNICAL  NOTES 


General  Sampling  Scheme 

The  overall  design  was  that  of  a  stratified 
random  sample  of  companies  drawn  from  individ¬ 
ual  industry  size  classes.  The  universe  was  that 
of  companies  subject  to  Bureau  of  Old  Age  and 
Survivors  Insurance  coverage  in  the  first  calendar 
quarter  of  1956.  The  sample  was  the  same  as 
that  used  in  the  1959  Survey  of  Scientific  and 
Technical  Personnel. 

Industry  classification  of  companies  was  based 
on  information  available  to  BOASI  and  to  the 
Bureau  of  the  Census  and  was  used  in  the  prepara¬ 
tion  of  the  1956  County  Business  Patterns.  Size 
classification  was  determined  from  mid-March 
1956  employment. 

The  survey  was  planned  primarily  as  a  mail 
survey  with  followups  by  mail  and  by  telephone. 
Personal  contact  was  made,  mainly  with  large 
companies,  to  explain  the  survey  and  assure 
response.  Experience  with  earlier  surveys  had 
indicated  that  the  response  to  the  mail  question¬ 
naire  would  be  very  high  and  that  bias,  if  any, 
among  the  nonrespondents  would  be  slight. 

Sample  numbers  were  allocated  among  the 
various  strata  in  accordance  with  the  principle  of 
optimum  allocation,  taking  into  account  the  ex¬ 
pected  response  rates  by  industry  and  by  size. 
The  overall  sample  size  was  determined  so  that 
the  95-percent  tolerance  band  (two  relative 
standard  errors)  for  the  estimate  of  the  total 
number  of  scientists  and  engineers  for  all  industries 
combined  would  be  about  3  percent.  Cell  vari¬ 
ances  of  the  numbers  of  scientists  and  engineers 
and  covariances  of  these  numbers  with  total 
employment  derived  from  the  1954  Survey  of 
Industrial  Research  and  Development  were  used 
in  the  allocation  procedure.  Reciprocals  of  the 
initially  determined  sampling  ratios  were  rounded 
to  the  nearest  one  of  the  following  values:  1,  2,  5, 
10,  20,  50,  and  100.  Sampling  ratios  varied  from 
certainty  for  all  companies  with  1,000  or  more 
employees  to  a  low  of  1  in  100  for  small  companies 
in  industries  having  relatively  few  scientists  and 


engineers.  All  selections  were  made  at  random 
within  the  designated  strata.  The  selection  of  the 
sample,  accomplished  mechanically  by  BOASI, 
yielded  about  10,500  cases  with  March  1956 
employment  of  approximately  16  million  workers, 
or  about  39  percent  of  all  private,  nonagricultural 
employment  covered  by  OASI. 

Estimating  Methods  and  Problems 

Estimating  Methods.  Two  kinds  of  estimates 
were  derived  from  the  survey — primary  and 
secondary  estimates.  These  are  described  below. 

The  symbols  used  in  the  estimating  equations 
are  as  follows: 

N  — total  number  of  companies. 

Ti9 — estimated  primary  item  for  January  1959, 
i.e.,  the  number  published  in  the  1959 
report,  or  a  component  of  a  published 
1959  total. 

R  — ratio  of  sample  total  of  the  primary  item 
in  January  1960  to  the  sample  total  of 
the  primary  item  in  January  1959, 
based  on  matched  reports  in  the  1960 
survey. 

tso,  — primary  1960  item  of  estimate  reported  by 
the  i-th  sample  company  in  January, 
1960. 

tMi — secondary  1959  item  of  timate  reported 
by  the  i-th  sample  company  in  January, 
1960.  (This  item  was  a  primary  item 
of  estimate  in  the  1959  STP  Survey.) 

Cj  — secondary  item  of  estimate  for  the  i-th 
sample  company  reporting  it. 

n  — number  of  companies  in  the  designed 
sample. 

ne  — number  of  companies  in  the  sample  re¬ 
sponding  on  the  c-th  secondary  item. 

nT  — number  of  companies  in  the  sample  re¬ 
sponding  for  the  match  of  a  primary 
item  (answering  both  tM<  and  t5#<  items). 

Since  all  primary  and  secondary  estimates,  and 
their  variances,  are  calculated  separately  for  each 
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industry  size  stratum,  no  notation  is  introduced 
to  represent  industry  or  size  in  the  formulas. 

A  primary  estimate,  such  as  total  scientists  and 
engineers,  January  1960,  is  specified  as  follows: 


Tn-TitR 


where  R=^r= 

-*59 


The  summation  in  the  numerator  and  denomi¬ 
nator  is  for  those  sample  companies  reporting 
both  of  the  specific  tM<  and  ts9(  items  on  the 
schedule.  T'K  and  T'w  are  alternate  expressions 
for  the  sample  summations. 

A  secondary  estimate  is  either  a  component  of 
or  closely  related  to  a  primary  item.  It  is 
estimated  as  follows: 


where  the  summation  in  the  numerator  and 
denominator  is  for  those  sample  companies 
reporting  both  of  the  and  et  items  on  the 
schedule. 

Estimates  of  primary  or  secondary  item  totals 
by  industry,  or  for  all  industries  combined,  are 
obtained  by  summation  of  the  relevant  stratum 
estimates. 

Business  Deaths,  Mergers,  and  Consolidations. 
Many  special  adjustments  were  made  in  company 
returns  because  of  changes  in  company  structure. 
Companies  whose  schedules  were  returned  with 
such  notations  as  “Out  of  business”  or  “Moved, 
no  forwarding  address,”  were  checked  in  BOASI 
records  as  to  the  last  time  period  for  which  tax 
returns  had  been  filed.  In  a  few  cases,  new  names 
and  addresses  were  found  for  companies  still  in 
business,  and  schedules  were  sent  to  them. 
Other  companies  which  were  definitely  determined 
to  be  out  of  business  were  classified  as  business 
deaths  as  of  January  1960. 

Special  editing  procedures  were  devised  for 
business  mergers  and  for  companies  sold  to  other 
companies.  Such  companies  which  were  deter¬ 
mined  to  have  lost  their  separate  legal  identities 
through  sale  or  merger  by  January  1960  were 
classified  as  out  of  business  cases. 

Consolidations  presented  a  problem  arising  from 
the  survey  itself,  rather  than  from  changes  in 
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business  organization.  Since  the  sample  of  com¬ 
panies  was  drawn  from  the  BOASI  master  file  of 
companies  with  separate  employer  identification 
numbers,  it  was  intended  that  reporting  units  in 
the  survey  have  the  same  identities.  However, 
some  corporate  families  were  not  able  to  prepare 
separate  reports  for  each  company  in  their  or¬ 
ganization,  but  submitted  consolidated  returns 
covering  two  or  more  companies.  Companies 
returning  such  consolidated  schedules  were  asked 
to  list  the  names  of  all  subsidiaries  or  affiliates 
covered  by  the  return.  To  maintain  an  unbiased 
estimation  procedure,  benchmark  employment 
(March  1956)  totals  were  adjusted  for  all  cells  in 
which  there  were  companies  whose  data  were 
included  on  consolidated  returns.  On  the  basis 
of  information  furnished  with  or  on  the  consoli¬ 
dated  return,  a  parent  company  was  designated 
for  each  corporate  family.  Data  on  the  consoli¬ 
dated  return  were  included  in  the  industry  size 
class  of  the  parent  company.  Benchmark  em¬ 
ployment  for  every  other  company  in  the  corporate 
family  (whether  or  not  it  was  in  the  sample)  was 
removed  from  its  corresponding  cell  with  the 
weight  (reciprocal  of  the  sampling  ratio)  of  the 
cell  of  the  parent  company,  and  added  to  the 
benchmark  employment  of  the  parent  cell  with  the 
same  weight.  In  other  words,  the  probability  of 
selection  of  each  company  was  replaced  by  the 
probability  of  selecting  the  parent.  For  consoli- 
datees  in  the  original  sample,  individual  company 
items  were  edited  to  zero. 

Sampling  Variances.  The  sampling  accuracy 
of  a  large  proportion  of  the  primary  and  secondary 
estimates  was  determined  for  use  in  analysis  and 
publication  of  the  estimates.  Attention  is  focused 
here  on  the  measurement  of  sampling  errors.  It 
should  be  noted  however,  that  the  conventional 
variance  formulas  for  sample  derived  estimates 
also  measure  a  certain  amount  of  nonsampling 
error,  such  as  errors  of  response  in  the  data 
returned  on  the  schedules.  Some  additional 
discussion  of  these  types  of  errors  is  given  below. 

Standard  errors  of  level  and  change  for  selected 
estimates  are  presented  in  appendix  tables  C-3  to 
C-9  inclusive.  For  about  two  of  every  three 
possible  samples  of  the  same  size,  the  estimate 
derived  from  the  sample  is  within  one  standard 
error  of  that  obtained  by  a  complete  count;  e.g., 
for  the  chemicals  and  allied  products  industry, 
the  standard  error  for  the  level  of  estimate  of 
scientists  and  engineers — 90,700 — was  2  percent. 
For  19  out  of  20  possible  samples,  the  tolerance 


is  within  twice  the  limit  shown  in  the  tables,  e.g., 
4  percent  of  the  total  number  of  scientists  and 
engineers  in  the  chemical  and  allied  products 
industry.  In  addition,  this  industry  showed  an 
increase  of  9  percent  in  the  level  of  scientists  and 
engineers  from  1959  to  1960.  For  about  2  out  of 
every  3  samples,  this  percentage  increase  will  be 
within  2  percentage  points  of  that  obtained  from 
a  complete  count.  For  19  out  of  20  possible 
samples,  the  error  is  4  percentage  points. 

In  general,  it  may  be  expected  that  the  actual 
error,  due  to  sampling  variability,  for  a  particular 
estimate  is  less  than  the  error  shown  in  the  table. 
Standard  errors  for  primary  and  secondary  esti¬ 
mates  were  calculated  on  the  basis  of  reported  data 
only,  and  on  the  sample  number  of  companies  re¬ 
porting  for  the  specified  item.  Because  of  this, 
the  tables  record  standard  errors  other  than  zero 
for  many  of  the  industry  size  classes  with  more 
than  1,000  employees,  although  these  cells  had 
been  sampled  with  certainty. 

Variances  of  Primary  and  Secondary  Items. 
The  symbols  used  earlier  in  this  appendix  are  also 
used  in  the  variance  formulas  given  below.  Addi¬ 
tional  symbols  are  defined  as  necessary. 

The  variance  of  level  of  a  primary  amount,  such 
as  the  number  of  scientists  and  engineers,  for  a 
given  industry  size  stratum  is  approximately: 

where  and  V\  are  rel-variances,  and  FXg0>  is 
the  rel-co variance,  and  are  defined  as  follows : 


variance  of  change  for  an  industry-size  stratum. 
The  second  variance  formula  dealt  with  corres¬ 
ponding  estimates  of  these  variances  at  various 
levels  of  aggregation,  such  as  individual  industry 
levels  and  the  all-industry  level. 

The  variance  of  change  for  the  amount  primary 
item  for  the  i-th  industry,  j-th  size  class  is  ap¬ 
proximated  by  the  following  formula : 

oiii=Rt(y'T,'0+vbu-2vT.KT.j 

where  Vj.,Mand  V3T,M  are  rel-variances  and  VT‘KT'n 
is  the  rel-covariance,  and  are  estimated  as  follows: 

±2.  nr(N-nr)  [g 
r'“  T«o  —  («r— l)(Ar—l)  T£ 

. 

with  U o= - 

nr 

V%'n  is  expressed  in  a  similar  fashion.  The  rel- 
covariance  is  estimated  by, 

xt  mW-m)  w 

r>r'“  T'nT'n  ~(N- 1)(*-1)* 

tt Oftuf 

r  F.rt  J 

The  variance  of  the  ratio  of  change  at  various 
levels  of  aggregation  is  based  on  the  following 
formula  for  estimating  the  ratio  of  change  for  the 
amount  primary  item  (using  the  i-th  industry 
total  by  way  of  illustration) : 


The  indicated  summation  (j)  is  over  all  size  classes 
V\  is  expressed  in  a  similar  fashion  with  bt  equal  to  in  the  i-th  industry, 
the  March  1956  BOASI  employment  for  the  The  rel- variance  of  is  approximately 
i-th  company. 

The  rel-covariance  is 

1  n  .  _ 

-  -  f  •  •  •  • 

y  _ .**6 ob_N  i  _  where  Wy  is  the  proportion  of  the  estimated  pri- 

,#0*  t'tJ>  tjb  mary  amount  item  in  industry  i  which  is  in  size 

class  j,  and  the  Vni}  have  already  been  calculated 

The  rel-variances  and  rel-covariances  defined  for  the  individual  size  classes. 

for  the  stratum  universe,  were  estimated  from  the  In  a  similar  way,  the  rel-variance  of  the  ratio  of 

sample  of  companies  reporting  for  this  item.  Two  change  is  developed  for  groups  of  industries 

formulas  were  used  to  approximate  the  variance  combined. 

of  the  change  in  the  amount  primary  item  from  The  variance  of  a  secondary  item,  such  as  the 

1959  to  1960.  The  first  formula  approximated  the  number  of  scientists  and  engineers  in  research  and 
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development,  for  a  given  industry  size  stratum  is 
approximated  by: 

(C’/),(^+Fi-2Fe») 

with  the  rel- variances  and  rel-co  variances  defined 
in  a  similar  way  to  the  corresponding  terms  in  the 
variance  for  primary  estimates. 

The  relative  standard  errors,  presented  in 


tables  C-3  to  C-10  inclusive,  are  defined  as  fol¬ 
lows  for  a  primary  estimate: 

^T==  jit  * 

Analogous  expressions  hold  for  the  other  estimates. 

Tables  C-l  and  C-2  present  representative 
response  rates  for  particular  primary  estimates  by 
industry  and  size  class.  The  level  of  the  response 


Table  0-1. — Response  rates  for  scientists  and  engineers,  by  industry  and  size  of  company,  January  1960 

[Percent] 


Companies  with  total  employment  of — 


Industry 

companies 

L'  nder 
100  1 

100-499 

500-999 

1,000- 

4,999 

5,000  or 
more 

All  industries..  _ _ 

88 

86 

88 

89 

89 

91 

Food  and  kindred  products _  _ 

90 

89 

88 

95 

95 

79 

Textile  mill  products  and  apparel _ _  . . 

Paper  and  allied  products..  ..  .  . . . 

Chemicals  and  allied  products _ _ 

81 

70 

85 

92 

83 

78 

90 

100 

93 

90 

86 

86 

89 

90 

85 

84 

86 

100 

Petroleum  products  and  extraction..  _ 

89 

86 

89 

83 

100 

96 

Stone,  clay,  and  glass  products _  ... 

90 

92 

93 

91 

85 

86 

Primary  metal  industries.  _ 

90 

91 

82 

83 

92 

91 

Fabricated  metal  products  and  ordnance  _ _ 

86 

85 

92 

89 

79 

92 

Machinery  (except  electrical) _ _ _ 

89 

90 

90 

90 

83 

93 

Electrical  equipment.  .  _  ... _ 

Motor  vehicles  and  equipment _ _  _ 

85 

86 

88 

78 

83 

85 

88 

93 

86 

90 

80 

94 

Aircraft  and  parts _  .  _ _  ... 

94 

93 

87 

100 

95 

96 

Professional  and  scientific  instruments _ 

88 

88 

85 

93 

90 

100 

Other  manufacturing  industries..  .  -  . . 

90 

86 

91 

93 

91 

87 

Construction _  .  -  - -  ..  . 

81 

82 

80 

78 

88 

100 

Transportation  and  other  public  utilities _  . 

89 

85 

91 

93 

92 

97 

Other  nonmanufacturing  industries..  _ _ 

89 

1 

86 

88 

91 

93 

92 

>  See  table  B-l,  appendix  B,  (or  sample  cutoff  (or  industries  in  this  size  class. 


Table  0-2. — Response  rates  for  technicians,  by  industry  and  size  of  company,  January  1960 


[Percent] 


AU 

Companies  with  total  employment  of- 

— 

Industry 

companies 

Under 
100  1 

100-499 

500-999 

1,000- 

4,999 

All  industries _ 

86 

85 

86 

87 

88 

89 

Food  and  kindred  products _ 

89 

89 

87 

95 

92 

79 

Textile  mill  products  and  apparel _ 

79 

69 

81 

92 

80 

78 

Paper  and  allied  products.  _V _ 

90 

100 

93 

90 

86 

86 

Chemicals  and  allied  products _ 

85 

86 

79 

83 

85 

97 

Petroleum  products  and  extraction _ 

88 

86 

89 

78 

100 

92 

Stone,  clay,  and  glass  products _ 

88 

91 

93 

91 

83 

79 

Primary  metal  industries _  _ 

89 

89 

82 

83 

90 

91 

Fabricated  metal  products  and  ordnance _ 

84 

84 

92 

86 

77 

85 

Machinery  (except  electrical) _ 

87 

88 

88 

89 

82 

91 

Electrical  equipment _ 

84 

84 

87 

78 

84 

85 

Motor  vehicles  and  equipment _ 

88 

93 

86 

90 

80 

94 

Aircraft  and  parts _ 

90 

89 

87 

100 

89 

93 

Professional  and  scientific  instruments _ 

86 

85 

82 

93 

100 

Other  manufacturing  industries _ 

89 

86 

90 

92 

86 

87 

Construction _ 7.  _ 

79 

79 

78 

75 

83 

100 

Transportation  and  other  public  utilities _ 

87 

84 

89 

89 

91 

90 

Other  nonmanufacturing  industries _ 

87 

84 

86 

89 

91 

88 

1  See  table  B-l,  appendix  B,  (or  sample  cutoff  (or  industries  in  this  size  class. 


Tabl*  C-3. — Relative  standard  errors  for  scientists  and  engineers,  by  industry  and  size  of  company,  January  1960 


Industry 


All  industries.. _ _ 

Food  and  kindred  products . 

Textile  mill  products  and  apparel _ 

Paper  and  allied  products . . . 

Chemicals  and  allied  products _ 

Petroleum  products  and  extraction _ 

Stone,  clay,  and  glass  products _ 

Primary  metal  industries . 

Fabricated  metal  products  and  ordnance 

Machinery  (except  electrical) _ 

Electrical  equipment . . . 

Motor  vehicles  and  equipment . . 

Aircraft  and  parts _ _ 

Professional  and  scientific  instruments... 

Other  manufacturing  industries _ 

Construction. . . . 

Transportation  and  other  public  utilities. 
Other  nonmanufacturing  industries _ 


All 

companies 

Companies  with  total  employment  of- 

— 

Under 
100  » 

100—499 

500-999 

1,000- 

4,999 

5,000'or 

more 

2 

7 

7 

8 

2 

1 

8 

43 

28 

(?) 

5 

7 

17 

(’) 

30 

27 

7 

20 

7 

(’) 

34 

46 

6 

10 

2 

11 

14 

6 

7 

0 

5 

26 

28 

22 

6 

5 

8 

36 

37 

33 

9 

3 

34 

26 

27 

3 

13 

42 

24 

24 

4 

12 

8 

8 

2 

11 

14 

22 

8 

6 

(*) 

21 

20 

15 

1 

44 

21 

26 

13 

1 

8 

39 

18 

14 

6 

0 

25 

31 

28 

6 

2 

29 

17 

18 

0 

42 

22 

26 

2 

6 

8 

20 

31 

2 

■  Sea  table  B-l,  appendix  B  for  sample  cutoff  for  Industries  in  this  size  class.  *  SO  percent  or  more. 


Tabljc  C-4. — Relative  standard  errors  for  technicians,  by  industry  and  site  of  company,  January  1960 


Industry 

All 

companies 

Companies  with  total  employment  of- 

— 

Under 
100  1 

100-499 

500-999 

1,000- 

4,999 

5,000  or 
more 

All  industries _ 

3 

11 

10 

7 

2 

2 

Food  and  kindred  products _ 

ISSpjKH 

44 

30 

37 

7 

9 

Textile  mill  products  and  apparel _ 

(*) 

45 

44 

9 

18 

Paper  and  allied  products _ 

(*) 

8 

11 

Chemicals  and  allied  products _ 

’  20 

U  18 

U  7 

8 

5 

Petroleum  products  and  extraction _ 

8 

(?) 

(?) 

34 

13 

3 

Stone,  clay,  and  glass  products _ 

11 

47 

38 

40 

8 

14 

Primary  metal  industries _ _ _ 

3 

(?) 

24 

36 

5 

2 

Fabricated  metal  products  and  ordnance _ 

16 

40 

29 

36 

7 

Machinery  (except  electrical) _ 

4 

16 

10 

10 

4 

4 

Electrical  equipment _ 

5 

16 

18 

18 

13 

7 

Motor  vehicles  and  equipment _ 

1 

42 

24 

22 

16 

1 

Aircraft  and  parts _ 

1 

(?) 

34 

29 

13 

0 

Professional  and  scientific  instruments _ 

13 

38 

15 

10 

9 

1 

Other  manufacturing  industries _ _ _ 

21 

28 

29 

5 

2 

Construction _ _ _ 

26 

h 

28 

38 

15 

Transportation  and  other  public  utilities _ 

18 

h 

22 

24 

4 

6 

Other  nonmanufacturing  industries . 

10 

14 

27 

9 

13 

6 

■  See  table  B-l,  appendix  B  for  sample  cutoff  for  industries  in  this  size  class. 

rate  for  a  particular  estimate  affects  the  relative 
errors  to  some  extent,  since  the  estimating  for¬ 
mulas  for  the  latter  are  based  on  the  number  of 
companies  reporting  the  particular  item. 

In  general,  the  relative  errors  are  larger  for  the 
smaller  size  classes.  As  a  rule,  they  are  larger  for 
smaller  aggregates.  In  addition,  it  is  likely  that 
the  net  effect  of  response  errors  is  larger  for  the 


1  SO  peroent  or  more. 

smaller  aggregates.  Hence,  smaller  and  more 
detailed  figures  should  be  used  with  caution. 

Nonsampling  Error.  The  results  of  this  survey 
(as  well  as  of  others  conducted  in  the  past)  are 
subject  to  a  number  of  limitations,  some  of  which 
have  been  discussed  in  appendix  B.  Among  these 
limitations  are  nonsampling  errors,  of  all  kinds, 
already  referred  to  briefly.  These  errors  fall  in 
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Tabu  C-5. — Relative  itandard  error*  for  scientist*  and 
engineer*  and  RdtD  tcisniist*  and  engineer*,  by  occupation, 
January  I960 

[Percent] 


Occupation 

Standard 

error, 

scientists 

and 

engineers 

Standard 

error, 

RAD 

scientists 

and 

engineers 

All  scientists  and  engineers. 

1 

2 

Engineers . . 

2 

2 

Chemists . . 

3 

3 

Physicists . . . . . 

4 

4 

Metallurgists... . 

6 

10 

Geologists  and  geophysicists . 

7 

6 

Mathematicians - - 

5 

3 

Medical  scientists _ 

8 

13 

Agricultural  scientists . . 

9 

8 

Biological  scientists _ 

7 

6 

Other  scientists . . . . 

9 

8 

Table  C— 6. — Relative  standard  error*  for  scientist*  and  en¬ 
gineers,  by  primary  function,  January  1960 

[Percent] 


Primary  function 

Standard 

error 

All  scientists  and  engineers.. . . 

1 

RAD  scientists  and  engineers - - 

2 

Management  and  administration  of  RAD - 

3 

Management  and  administration  of  all  other 
activities _ 

3 

Exploration.. _ .... _ .... _ 

7 

Production  and  operations - 

2 

All  other  activities - 

4 

Table  0-7. — Relative  standard  error*  for  technicians,  by 
occupation,  January  1960 

[Percent] 


Occupation 

Standard 

error 

All  technicians.. . . . . 

3 

Draftsmen _ 

3 

Engineering  and  physical  science  technicians. 

3 

Medical,  agricultural,  and  biological  tech¬ 
nicians. ......... _ ........ _ ... 

8 

All  other  technicians _ _ _ 

6 

two  categories:  Systematic  errors  and  random 
errors.  Systematic  errors  will  tend,  on  the  aver¬ 
age,  to  raise  or  lower  certain  of  the  estimates  from 
the  survey  by  comparison  with  estimates  derived 
from  another  source.  There  is  some  evidence  of 
the  presence  of  systematic  effects  of  this  kind  in  the 
present  survey,  for  example,  in  the  estimated 


number  of  small  companies  with  scientists  and 
engineers. 

Random  errors  may  or  may  not  be  correlated 
with  the  estimates  themselves.  To  the  extent  that 
they  do  not  have  a  marked  negative  correlation 
with  the  survey  data  (excluding  nonsampling 
errors),  they  probably  help  to  raise  the  calculated 


Table  C-8. — Standard  error*  for  percent  change  of  scientist* 
and  engineers  from  January  1969  to  January  1960,  by 
industry 


Industry 

Percent 

change 

Standard 

error 

All  industries _ 

6.4 

2 

Food  and  kindred  products _ _ 

-2.  7 

11 

Textile  mill  products  and  apparel... 
Paper  and  allied  products _  .  . 

8.  1 

7.  9 

5 

1 

Chemicals  and  allied  products _ _ 

Petroleum  products  and  extraction.. 

Stone,  clay,  and  glass  products _ 

Primary  metal  industries _ _ 

9.0 

1.  4 
10.  3 

5.  7 

1 

4 

7 

1 

Fabricated  metal  products  and 
ordnance _  - 

9.  8 

2 

Machinery  (except  electrical). _ 

6.  0 

1 

Electrical  equipment _ 

9.  4 

1 

Aircraft  ancf  parts _ _ 

■wri 

1 

Professional  land  scientific  instru¬ 
ments _ 

11.  3 

1 

Other  manufacturing  industries _ 

Construction _ _ 

7.8 

a  2 

1 

4 

Transportation  and  other  public 
utilities _ 

a  8 

5 

Engineering  and  architectural  serv¬ 
ices _  _ 

1.  3 

1 

Other  nonmanufacturing  industries.. 

6.7 

8 

Table  C-9. — Standard  err  or*  for  percent  change  of  technician* 
from  January  1969  to  January  1960,  by  industry 


Industry 

Percent 

change 

Standard 

error 

All  industries. _ 

8. 1 

5 

Food  and  kindred  products _ 

5a  9 

26 

Textile  mill  products  and  apparel _ 

Paper  and  allied  products _ 

22. 1 
5.  4 

14 

2 

Chemicals  and  allied  products 

14  9 

3 

Petroleum  products  and  extraction.. 

Stone,  clay,  and  glass  products - 

Primary  metal  industries „ _ 

-.3 
9.8 
6.  4 

6 

6 

2 

Fabricated  metal  products  and 
ordnance _ 

10.  6 

5 

Machinery  (except  electrical) 

10.3 

2 

HU  ectri  cal'  equipment _ 

17.  5 

3 

Aircraft  Ann  parts  _ 

—10.  9 

3 

Professional  and  scientific  instru¬ 
ments. _ 

9.0 

8 

Other  manufacturing  industries _ 

Construction _ 

.5 
26.  5 

3 

12 

Transportation  and  other  publio 
utilities. _ 

7.7 

21 

Engineering  and  architectural  serv¬ 
ices _ 

1.  9 

18 

Other  nonmanufacturing  industries.. 

10.8 

11 
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Tabu  0-10, — Relative  errors  bated  on  total  sampling  and  nonsampling  variance  and  usual  measure  of  sampling  variance  for 
scientists  and  engineers  and  for  technicians,  selected  industries,  January  1960 


[Percent] 


Industry 

Relative  errors  for  scientists 
and  engineers  based  on — 

Relative  errors  for  technicians 
based  on — 

Total  sampling 
and  non- 
sampling 
variance 

Usual  measure 
of  sampling 
variance 

Total  sampling 
and  non¬ 
sampling 
variance 

Usual  measure 
of  sampling 
variance 

All  industries . . . . 

2 

2 

3 

3 

Food  and  kindred  products . 

9 

8 

15 

14 

Chemicals  and  allied  products . 

2 

2 

5 

4 

Professional  and  scientific  instruments . 

8 

8 

14 

13 

Aircraft  and  parts. . .  - 

3 

1 

5 

1 

Construction.. . 

14 

12 

31 

20 

standard  errors  presented  in  the  tables.  Ordi¬ 
narily  it  has  not  been  possible  to  determine  their 
magnitude  separately.  In  the  present  survey, 
however,  information  was  available  to  permit 
estimation  of  a  limited  amount  of  nonsampling 
error.  Since  this  survey  asked  for  1959  data 
again  so  as  to  provide  a  link  with  the  previous 
year’s  survey  estimates  (see  NSF  €0-62),  two 
separately  reported  1959  figures  were  available 
for  the  great  majority  of  companies  in  the  sample 
for  the  number  of  scientists  and  engineers  and  the 
number  of  technicians.  With  the  use  of  a  mathe¬ 
matical  model  which  assumes  the  presence  of 
nonsampling  error  in  all  responses,  estimates  were 
developed  of  this  error,  and  subsequently  of  the 
total  error,  combining  both  the  sampling  and 
nonsampling  components.  Comparisons  between 
the  relative  errors  based  on  the  total  and  the  usual 
variance  formulas  for  scientists  and  engineers  and 
technicians  are  presented  in  table  0-10  for 
selected  industries. 

The  formulas  used  to  estimate  the  nonsampling 
variance  are  presented  below.  First,  a  few  re¬ 
marks  are  in  order  about  the  kind  of  nonsampling 
errors  included  and  excluded.  The  error  of  bias 
(such  as  a  consistent  over  or  understatement  of 
a  figure  by  a  respondent  on  both  surveys)  cannot 
be  measured  by  the  available  data.  Several  other 
kinds  of  possible  nonsampling  error  are  beyond 
the  scope  of  the  present  inquiry,  such  as  errors 
arising  from  improper  size  and  industry  classifi¬ 
cation  of  the  companies  in  the  universe  from  which 
the  sample  was  selected,  errors  in  the  benchmark 
(1956  OASI)  employment  used  in  the  estimating 


formulas,  and  variation  in  response  related  to  the 
use  of  alternative  types  of  questionnaires.  The 
present  measures  of  nonsampling  error  do  include 
the  variation  in  response  to  the  same  item  at 
different  times  from  either  the  same  individual,  or 
from  different  individuals  in  the  company.  One 
of  the  estimates  of  nonsampling  error  also  includes 
errors  arising  from  estimating,  imputation  and 
processing  sources.  Given  the  estimates  of  total 
error  presented  here,  it  is  possible  to  say,  for 
example,  that  in  the  food  industry  the  estimated 
number  of  scientists  and  engineers  (9,900)  will  be 
within  one  total  standard  error  (9  percent)  of  the 
average  number  reported — theoretically  on  many 
repetitions  of  a  complete  count — for  two  out  of 
three  possible  repetitions  of  this  sample  survey, 
using  the  same  questionnaire  and  definitions. 

Several  observations  should  be  made  here  in 
connection  with  these  estimates:  (1)  The  usual 
sampling  standard  errors  already  include  a  partial 
allowance  for  nonsampling  error;  (2)  full  allowance 
for  the  nonsampling  errors  adds  to  the  sampling 
errors  as  usually  computed;  (3)  nonsampling  error 
will  exist  even  in  those  industry  size  classes  with  a 
100  percent  sample  and  complete  response. 

The  nonsampling  error  model  used  here  is  the 
following: 

where  tti  is  the  figure  reported  by  the  i-th  com¬ 
pany  on  the  j-th  survey,  yt  is  the  “true”  value 

*The  formulas  for  nonsampling  error  variance  presented 
here  are  related  to  inflation  estimates  of  population  aggre¬ 
gates,  but  are  good  approximations  for  the  present  purpose. 
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for  the  i-th  company,  and  e{j  is  the  nonsampling 
error  in  tti.  Let  ta  and  ta  represent  two  observa¬ 
tions  of  the  same  quantity  for  the  i-th  company. 
Two  measures  of  the  difference  in  these  observations, 
which  are  functions  of  the  nonsampling  error,  are : 

A=|C  (tn — f«)2 

where  n'  is  the  number  of  companies  in  the  sample 
reporting  both  ta  and  ta,  and  Dt=(T,1—T’i)i 
where  T[  and  Tx  are  the  two  sample  based  esti¬ 
mates  of  the  population  total  of  this  item.  Esti¬ 
mate  A i  incorporates  a  measure  of  some  of  the 
imputation,  estimation  and  processing  error, 
while  estimate  A  does  not.  Let: 

A  represent  the  sampling  error  or  level  of 
variance  of  T[  (or  Tt)  as  customarily 
computed; 


B  represent  the  estimate  of  sampling  error 
variance,  if  no  nonsampling  error  (as 
measured  here)  were  present; 

C  represent  the  total  variance,  including  both 
sampling  and  nonsampling  error : 

E  represent  the  nonsampling  error  variance. 

The  various  error  variances  are  related  as  follows: 


C=B+E 


C=A-\ 


n"(N- 1) 
2iV(n"-l) 


„  N(N—n") 

2  2n'(n"-l) 


A 


where  n'  has  already  been  defined,  n  is  the  designed 
sample  number  and  n”  is  the  number  of  sample 
companies  reporting  item  t. 
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Appendix  D 

QUESTIONNAIRES  AND  COVERING  LETTERS 


Me* i  limi  Nw.  41  WM. 
Approval  apim  Dtapkcr  tl.  lMt. 


A  Swv«y  of 

SCIENTIFIC  AND  TECHNICAL  PERSONNEL:  I960 


Conducted  for  the 

NATIONAL  SCIENCE  FOUNDATION 


U.S.  DEPARTMENT  OF  LABOR 
Bureau  of  Labor  Statistics 


Tmt  reply  will  be  held  I* 
STRICT  CONHDiNCS 

The  purpose  of  this  survey  is  to  provide  up-to-date  information  on  the  Nation’s  scientists,  engineers,  and  tech¬ 
nicians  to  aid  in  developing  programs  and  policies  designed  to  strengthen  the  country’s  scientific  manpower  re¬ 
sources  and  research  effort.  All  information  supplied  on  this  form  will  be  seen  only  by  sworn  employees  of  the 
Bureau  of  Labor  Statistics  and  the  National  Science  Foundation.  Only  statistical  summaries  that  will  preserve 
confidentiality  of  individual  company  reports  will  be  released. 

GENERAL  INSTRUCTIONS 


It  la  important  that  we  obtain  a  reply  from  year  company 
even  if  it  dote  not  employ  adoatiata,  eafioeera,  or  tochniciaaa. 
In  that  eaae,  pleaae  answer  only  the  questions  on  this  page. 

Ploaae  aapply  aa  much  information  aa  poaalhlo  even  if  data 
are  not  available  on  all  qnestiona.  Reaaonablo  aatimatoa  will 
ho  aatiafactery.  Write  “None"  where  appropriate,  or  "Not 
available”  if  such  is  the  case,  rather  than  leave  a  blank  space. 
All  emplbyment  figures  should  apply,  if  possible,  to  pay  period 
ending  nearest  the  16th  of  indicated  month. 

Coverage  of  questionnaire.  Replies  are  needed  from  each 
company— whether  parent;  subsidiary,  affiliate,  or  independ¬ 
ent — to  which  a  questionnaire  is  sent  (see  definition  of  “report¬ 


ing  company”  on  page  3).  Pleaae  supply  the  information  for 
your  company  only,  excluding  data  on  separately  ince  rpo rated 
parents,  subsidiaries,  or  affiliates.  However,  if  it  would  not  be 
feasible  to  supply  separate  figures  for  each  company  in  your 
corporate  family,  pleaae  send  in  a  consolidated  return  and  list 
on  page  6  all  subsidiaries  and  affiliates  covered  by  the  data. 

If  extra  copies  of  the  questionnaire  would  be  helpful,  they 
may  be  obtained  on  request  Mail  completed  questionnaire  to: 

COMMISSIONER  OP-  LABOR  STATISTICS, 

U.S.  Detabtment  or  Lamb, 
Washington  26,  D.C. 


TERMS  IN  HEAVY  CAPITALS  ARE  DEFUSED  ON  PAGE  3 

1.  Please  give  total  number  of  persons  on  the  payroll  of  the  REPORTING  COMPANY  in  all  activities  in  the  United  States  in: 


January  I960 . 


January  1959 . 


<TfciLSEr. 


2.  Were  any  of  the  persona  reported  under  item  1  above  for  January  1960  working  aa: 

A.  SCIENTISTS  or  ENGINEERS?  Yes  □  No  □  B.  TECHNICIANS?  Yss  □  No  □ 


PLEASE  COMPLETE  FORM  IF  ANSWER  TO  EITHER  2A  OR  2B  IS  YES. 
COMPLETE  ONLY  THIS  PAGE  IF  ANSWERS  TO  BOTH  ARE  NO. 
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TERMS  PRINTED  IN  HEAVY  CAPITALS  ARE  DEFINED.  PLEASE  READ  DEFINITIONS  CAREFULLY, 


3.  Plena*  five  total  number  of  persona  working  as  SCIENTISTS  or  ENGINEERS  in  all  parts  of  the  REPORTING  COMPANY  in: 

A.  January  1930 _ _ _  B.  January  1959 . . 

4.  Please  classify  the  SCIENTISTS  and  ENGINEERS  reported  in  item  3  by  the  occupations  and  functions  in  which  they  are  pri¬ 
marily  employed. 

hewuMe  I.  Paras mad  Is  borderline  spodalisatioaa  nek  a*  blochemletry  ehoukl  bo  daeei&ed  Is  Uw  IIM  oeeupeUcna  with  which  thdr  work  U  sat  ctoeely 
IdentiSad,  (Ocoopotlona  are  deSaed  os  ms  I  and  4.) 

hwCrwcHas  a  Ptraoei  porfeemiaa  men  than  esc  function  should  bo  classified  in  tho  function  oecupylns  tht  (rcstaat  proportion  of  thdr  Unto.  (Function* 

sra  defined  as  pass  a)   


JANUARY  1M0 

JANUARY  »M* 

Fantasy  Function 

OCCUPATIONS 

Total 
Employ* 
im  All 
Functions 

MANAGEMENT  AND 
ADMINISTRATION  OP 

PRODUO 

ALL 

Total 

Employ*  in 

mm 

RESEARCH- 

DEVELOP¬ 

MENT 

Other 

activities 

EXPLO¬ 

RATION 

TION  AND 
OPERA¬ 
TIONS 

Rii  j  |  4  M 

All  Functions 

(I) 

<n 

ft) 

<f> 

(S) 

<« 

mfIM 

KRIPfl 

A.  ENGINEERS 

(nil  types).  .  .  . 

B.  Chemists . 

C.  Physicists . 

D.  Metallurgists  .  .  . 

E.  Geologists  and 

geophysicists  .  .  . 

F.  MATHEMATICIANS 

G.  MEDICAL  SCIEN¬ 

TISTS  (Exclude 
practitioners)  .  .  . 

H.  AGRICULTURAL 

SCIENTISTS .  .  . 

I.  BIOLOGICAL 

SCIENTISTS  .  . 

•Punas  Non:  January  IMS  data  (liana  I,  t.  4,  and  It  art  naadad  to  inaora  that  valid  tompariaonc  can  ha  mada  hatwaan  tha  raaoha  of  tUa  aarray  and 
thoaa  of  tha  pravloua  aurvay  (BLS  Form  HU).  Tha  data  for  January  IMS  and  tha  data  for  Jai  uary  1SU  ahould  each  apply  to  tha  aatira  REPORTING  COM¬ 
PANY  aa  oonatltutad  on  tha  raapactiva  da  tea  and  ahoold  ha  comparable  with  raapaet  to  tha  peramad  cataaorlea  covered.  If  a  revision  of  tha  ISM  data  raportad 
butt  rear  on  BL8  Form  UU  la  naodad  for  comparability  with  your  January  ISM  data,  plsaas  apply  corrected  ISSS  flsuree  and  explain  tha  rovMoas  under 
■BMABKS  an  peso  f. 


6.  Approximately  how  many  of  the  SCIENTISTS  end  ENGINEERS  performing  or  administering  RESEARCH- 
DEVELOPMENT  (sum  of  columns  2  and  8,  item  4)  were  working  primarily  on  BASIC  RESEARCH?  .  .  .  . 
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TERMS  PRINTED  IN  HEAVY  CAPITALS  ARE  DEFINED.  PLEASE  READ  DEFINITIONS  CAREFULLY. 


6.  Of  the  total  SCIENTISTS  and  ENGINEERS  reported  in  January  1960  (item  3A),  please  give  number  employed  full  time  in  the 
performance  of  RESEARCH-DEVELOPMENT  and  in  the  MANAGEMENT  AND  ADMINISTRATION  of  RESEARCH-DEVEL¬ 
OPMENT  plus  FULL-TIME  EQUIVALENT  .of  thoie  working  part  time  in  these  activities.  (Include  all  time  spent  in  these 
activities  regardless  of  primary  function  category  in  which  individuals  were  placed  in  item  4.) 

Non:  If  th»  total  full-timo  •quivslnt  of  SCIENTISTS  *nd  ENGINEERS  nitnd  la  RESKABCH-DEVILOPMKNT  (itaa  tO  U  bdiorcd  to  bo  abort  tho 
•ono.  ta,  within  5  poroont,  to  tho  nun  of  columns  t  and  S  of  Itam  4,  do  not  anawor  Uoraa  (A  and  SB.  In  nek  can,  enter  tho  aan  at  oohnaaa  t  and  I  at  baa 
4  ia  Item  4C. 

A.  Number  employed  full  time  in  the  performance  or  administration  of  RESEARCH-DEVELOPMENT .  .  _ _ 

B.  FULL-TIME  EQUIVALENT  of  those  working  part  time  in  the  performance  or  administration  of  RESEARCH- 

DEVELOPMENT . . . 

C.  Total  (need  not  agree  with  the  sum  of  columns  2  and  8  of  item  4) . esbsbsssb: 


7.  Of  the  total  number  of  persons  on  the  payrolls  of  the  REPORTING  COMPANY,  how  many  were  TECHNICIANS? 

Jo— pro  nm  Jummrt  list 

Total . r«  ■  i i ill'll'1:  'II .  — 1  ===== 

A.  Draftsman . nmmni 

B.  Engineering  and  physical-science  technicians . ntimnim 

C.  Medical,  agricultural,  and  biological  technicians . mnmmi 

D.  All  others . wmmwnn 


8.  Of  the  TECHNICIANS  reported  for  January  1960  in  item  7,  how  many  were  primarily  in  RESEARCH- 
DEVELOPMENT?  . 


DEFINITIONS 

(In  order  of  first  use  of  term) 

REPORTING  COMPANY. — A  corporation,  partnership,  or  proprietorship  and  all  its  nonincorporated  divisions  and  departments 
in  the  United  States.  Data  on  all  items  in  this  questionnaire  should  apply  to  entire  company  as  thus  defined.  Companies  with 
separately  incorporated  subsidiaries  or  affiliates,  please  see  instructions  on  front  page. 

SCIENTISTS. — All  persons  engaged  in  scientific  work  which  requires  a  knowledge  of  or  training  in  physical,  life,  engineering, 
or  mathematical  sciences  equivalent  at  least  to  that  acquired  through  completion  of  a  4-year  college  course  with  a  major  in  these 
fields.  Include  all  persons  in  research-development,  production,  management,  technical  service,  technical  sales,  and  other  positions 
who  have  the  equivalent  of  college  training  in  science  and  are  required  to  use  this  training  in  their  work.  Do  not  include  persons 
trained  in  science  but  currently  employed  in  positions  not  requiring  such  training.  Exclude  psychologists  and  social  scientists. 

ENGINEERS. — All  persons  engaged  in  chemical,  civil,  electrical,  mechanical,  metallurgical  and  other  types  of  engineering 
work  at'  a  level  which  requires  a  knowledge  of  or  training  in  engineering,  physical,  life,  or  mathematical  sciences  equivalent  at  least 
to  that  acquired  through  completion  of  a  4-year  college  course  with  a  major  in  these  fields.  Include  all  persons  in  research-develop¬ 
ment,  production,  management,  technical  service,  technical  sales,  and  other  positions  who  have  the  equivalent  of  college  training  in 
engineering  and  are  required  to  use  this  training  in  their  work.  Do  not  include  persons  trained  in  engineering  who  are  currently 
employed  in  jobs  not  requiring  such  training. 

TECHNICIANS. — All  persons  engaged  in  work  requiring  knowledge  of  physical,  life,  engineering,  and  mathematical  sciences 
comparable  to  knowledge  acquired  through  technical  institute,  junior  college,  or  other  formal  post-high  school  training,  or  through 
equivalent  on-the-job  training  or  experience.  Some  typical  job  titles  are:  Laboratory  assistants,  physical  science  aids,  and.  elec¬ 
tronic  technicians.  All  employees  in  positions  requiring  the  indicated  level  of  knowledge  and  training  should  be  included  regard¬ 
less  of  job  title  and  company  department  in  which  employed.  Exclude  craftsmen  such  as  machinists  and  electricians. 
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DEFINITIONS 


MATHEMATICIANS. — Scientist*  primarily  engaged  in  development  or  utilisation  of  advanced  mathematical  techniques,  in¬ 
cluding  actuaries  and  mathematical  analysts.  Include  statisticians  and  programmers  for  computers  only  if  they  specialise  in  mathe¬ 
matical  techniques.  Exclude  accountants. 

MEDICAL  SCIENTISTS. — Physicians,  dentists,  public  health  specialists,  pharmacists,  and  members  of  other  scientific  profes¬ 
sions  concerned  with  the  understanding  of  human  diseases  and  improvement  of  human  health,  who  are  engaged  in  clinical  investiga¬ 
tion  and  other  research,  production,  technical  writing,  and  related  activities.  Exclude  those  primarily  engaged  in  providing  care  to 
patients,  dispensing  drugs  or  services,  diagnosis,  etc.,  from  all  figures  on  scientists  and  engineers.  Also  exclude  persons  employed 
as  pathologists,  microbiologists,  pharmacologists,  etc.,  from  the  figures  on  medical  scientists  but  include  them  in  the  figures  on 
biological  scientists. 

AGRICULTURAL  SCIENTISTS.. — Scientists  primarily  engaged  in  understanding  and  improving  agricultural  productivity,  such 
as  those  working  in  agronomy,  animal  husbandry,  forestry,  horticulture,  range  management,  soil  culture,  and  veterinary  science. 
Exclude  veterinarians  primarily  engaged  in  providing  care  to  animals. 

BIOLOGICAL  SCIENTISTS. — All  scientists,  other  than  agricultural  and  medical  scientists,  who  work  in  sciences  which  deal 
with  life  processes,  including  pathologists,  microbiologists,  pharmacologists,  bacteriologists,  toxicologists,  botanists,  zoologists,  etc. 

RESEARCH-DEVELOPMENT. — Include  basic  and  applied  research  in  the  natural  sciences  (including  medicine)  and  engineer¬ 
ing,  and  design  and  development  of  prototypes  and  processes.  Does  not  include  quality  control,  routine  product  testing,  market 
research,  sales  promotion,  sales  service,  or  other  nontechnical  activities  or  technical  services.  If  the  primary  objective  is  to  make 
further  improvements  on  the  product  or  process,  then  the  work  is  research-development.  If,  on  the  other  hand,  the  product  or 
process  is  substantially  "set,”  and  the  primary  objective  is  to  develop  markets,  do  preproduction  planning,  or  get  the  production 
process  going  smoothly,  then  the  work  is  no  longer  research-development.  Include  all  supervisors  who  spend  more  time  on  actual 
research-development  work  than  on  administration  of  research-development 

MANAGEMENT  AND  ADMINISTRATION. — Administrative  and  management  work  requiring  a  scientific  and  engineering 
background.  Include  scientists  and  engineers  engaged  in  administering  research-development,  exploration,  and  all  other  phases 
of  scientific  and  engineering  work.  Exclude  all  supervisors  who  spend  more  time  on  one  of  the  functions  other  than  management 
and  administration. 

EXPLORATION. — Include  field  and  laboratory  personnel  engaged  in  exploring  and  studying  areas  primarily  for  the  purpose 
of  locating  minerals,  fuels,  and  other  natural  resources.  May  involve  such  activities  as  drilling,  examination  of  fossils,  mapping, 
or  specimen  collection  and  analysis.  Research  on  exploration  techniques  or  instruments  should  be  classified  in  research- 
development 

PRODUCTION  AND  OPERATIONS. — Work  primarily  related  to  the  production  processes  or  operations  of  a  company  such  as 
inspection,  quality  control,  etc.  Include  design,  analysis,  and  testing  that  are  not  part  of  research-development 

ALL  OTHER  ACTIVITIES. — Include  all  scientists  and  engineers  engaged  in  functions  not  listed  separately;  for  example, 
technical  sales,  technical  service,  technical  writing,  technical  purchasing,  and  operations  research. 

BASIC  RESEARCH. — Research  projects  which  represent  original  investigation  for  the  advancement  of  scientific  knowledge 
and  do  not  have  specific  commercial  objectives,  although  they  may  be  in  fields  of  present  or  potential  interest  to  the  company. 

FULL-TIME  EQUIVALENT. — Part-time  work  in  research  or  development  converted  into  full-time  units,  each  unit  equaling 
the  number  of  hours  normally  worked  per  week  in  reporting  company.  For  example,  two  employees,  each  normally  working  in 
research-development  half  the  normal  workweek,  would  equal  one  “full-time  equivalent”  employee. 


FOR  ALL  COMPANIES  SUBMITTING  CONSOLIDATED  RETURN 

PLEASE  SUPPLY  THE  FOLLOWING  FOR  EACH  SEPARATELY  INCORPORATED  SUBSIDIARY  OR  AFFILIATE 
INCLUDED: 


Mail  completed  questionnaire  to 
COMMISSIONER  OF  LABOR  STATISTICS 
UB.  Department  of  Labor 
Washington  25,  D.C. 
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UA  DEPARTMENT  OF  LABOR 
■unkau  or  labor  statistics 
WmUMTBW  a,  D.C. 


L 

Dear  Sir: 

A  new  survey  to  bring  up  to  date  information  on  the  Nation's  scientific 
personnel  resources  is  being  conducted  by  the  Bureau  of  Labor  Statistics  for 
the  National  Science  Foundation.  Industrial  employment  of  scientists  and 
engineers  and  related  technicians  is  one  of  the  fast  changing  factors  affect¬ 
ing  the  Nation's  scientific  and  technical  activities.  Therefore,  annual 
'surveys  are  considered  necessary  to  keep  information  as  current  as  possible . 
These  studies  provide  a  basis  for  evaluating  the  country's  present  and 
future  requirements  for  scientific  and  technical  personnel,  and  serve  as  a 
guide  in  developing  programs  to  strengthen  the  Nation's  scientific  potential. 
Employers  will  also  find  the  information  useful  in  assessing  their  particular 
scientific  manpower  situation. 

Your  company  may  also  receive  a  questionnaire  on  research-development 
expenditures  in  1959  (Census  Form  No.  HD-1  or  -2).  This  survey  is  being 
conducted  for  the  National  Science  Foundation  by  the  Bureau  of  the  Census  an<* 
will,  yield  information  on  the  amount  of  funds  expended  for  research-developm 
activities  in  industry.  It  also  contains  a  question  on  personnel  in  research 
development  which  may  be  used  to  relate  the  two  surveys. 

Your  cooperation  in  providing  the  information  requested  in  the  enclosed 
questionnaire  is  of  great  importance  to  the  success  of  this  tindertaking.  The 
survey  is  being  conducted  on  a  sampling  basis,  and  a  reply  is  needed  from  each 
firm  to  which  a  questionnaire  is  sent,  even  if  the  firm  does  not  employ  any 
scientists,  engineers,  or  technicians.  The  data  you  supply  will  be  held  in 
strict  confidence,  and  published  information  will  not  permit  identification  of 
data  for  individual  firms.  The  second  copy  of  the  questionnaire  is  for  your 
files . 


We  shall  be  extremely  grateful  for  a  prompt  response  to  the  enclosed 
questionnaire.  The  success  of  the  previous  surveys  was  due  to  the  generous 
support  of  the  many  organizations  which  participated  in  them.  Your  continuing 
cooperation  will  be  most  helpful. 


& w 


Ewan  Clague  f  / 

Commissioner  of  Labor  Statistics 
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U.S.  DEPARTMENT  OF  LABOR 

BUREAU  OF  LABOR  STATISTICS 
Washington  25,  D.C. 


In  rsply  pleaee 
refer  to  No.  312 


Dear  Sir: 

Several  weeks  ago  we  wrote  you  regarding  the  I960  surrey  of  scientific 
and  technical  personnel  which  is  being  conducted  for  the  National  Science 
Foundation  by  the  Bureau  of  Labor  Statistics.  Since  we  hare  not  beard  frow 
you,  we  are  writing  to  you  again  to  request  your  cooperation. 

The  findings  of  this  surrey  will  be  used  in  assessing  the  country's 
present  and  future  needs  for  such  personnel  and  in  formulating  scientific  nan- 
power  policies  and  programs.  Ms  hope  they  will  also  be  useful  to  employers  in 
evaluating  their  own  scientific  personnel  needs  and  policies. 

Information  for  your  conpany  is  of  great  importance  to  the  success  of 
this  undertaking.  Each  conpany  receiving  a  questionnaire  is  part  of  a  sample 
which  has  been  carefully  selected  so  that  the  survey  findings  will  be  repre¬ 
sentative  of  the  Nation  as  a  whole.  We  need  to  hear  from  you  even  if  your 
conpany  does  not  employ  scientists,  engineers,  or  technicians.  Reasonable 
estimates  will  be  satisfactory.  Ir  all  data  are  not  available,  please  supply 
as  much  as  you  can.  If  the  Information  for  your  conpany  is  being  supplied  by 
another  organisation  with  which  you  are  affiliated,  we  should  appreciate  it 
greatly  if  you  would  notify  us. 

ill  information  supplied  will  be  kept  in  strict  confidence,  and  published 
information  will  not  permit  identification  of  data  for  individual  firms.  We  are 
enclosing  additional  copies  of  the  questionnaire  (one  for  your  files),  in  case 
the  previous  ones  failed  to  reach  you. 

Tour  cooperation  will  be  greatly  appreciated. 


^closures 


\}J5.  DEPARTMENT  OF  LABOR 

BURKAU  OF  LABOR  STATISTICS 

Washington  23,  D.C. 


In  reply  please 
refer  to  No,  312 


Dear  Sir* 

This  Bureau  is  concluding  the  I960  survey  of  scientific  and  technical  person¬ 
nel  conducted  f orthe  National  Science  foundation.  We  wrote  you  about  this  surrey 
several  weeks  ago  and  sent  a  questionnaire  (B.L.S.  No.  267U)*  We  are  now  asking  a 
final  effort  to  get  certain  minimum  data  from  those  companies  In  our  sample  froa 
which  we  have  not  yet  heard. 

If  it  is  possible  for  you  to  reply  within  two  weeks  to  the  questionnaire  sent 
you  earlier,  it  would  be  aoat  helpful  if  you  would  do  so.  If  this  is  not  possible, 
however,  we  should  appreciate  it  if  you  would  take  a  aoaent  of  your  tiae  now  to 
answer  the  few  iteas  of  information  requested  below,  and  return  this  fora  in  the  en¬ 
closed  envelope.  A  duplicate  sheet  is  provided  far  your  files.  All  date  will  be 
kept  confidential,  of  course.  We  shall  be  very  grateful  for  your  prompt  cooperation. 

BEFORE  ANSWERING  QUESTIONS,  PLEASE  READ  DEFINITIONS  ON  BACK  OF  THIS  LETTHt 

1.  Please  give  total  number  of  persons  on  the  payroll  of  the  REPORTING  COMPANY 

in  all  activities  in  the  United  States  in  January  I960:  _ 

2.  Ware  any  of  the  persons  reported  in 

a.  SCIENTISTS  or  ENGINEERS? 

If  yea,  please  give  approximate 

b.  TECHNICIANS? 

If  yea,  please  give  approximate 


Commissioner  of  Labor 

Enclosures 


item  1  working  as: 

Ies  £7  No  O 

number  . 

Yes  O  »o  O 

number _ . 
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DEFINITIONS 

REPORTING  COMPART.— A  corporation,  partnership,  or  proprietorship 
and  all  its  nonincorporated  divisions  and  departments  in  the  United  States. 
Data  on  all  items  in  this  questionnaire  should  apply  to  entire  company  as 
thus  defined. 


SCIENTISTS.— All  persons  engaged  in  scientific  work  which  requires 
a  knowledge  of  or  training  in  physical,  life,  engineering,  or  mathematical 
science  equivalent  at  least  to  that  acquired  through  completion  of  a  U- 
year  college  course  with  a  major  in  these  fields.  Include  all  persons  in 
research-development,  production,  management,  technical  service,  technical 
sales,  and  other  positions  who  have  the  equivalent  of  college  training  in 
science  and  are  required  to  use  this  training  in  their  work.  Do  not 
include  persons  trained  in  science  but  currently  employed  in  positions  not 
requiring  such  training.  Exclude  psychologists  and  social  scientists. 


ENGINEERS.— All  persons  engaged  in  chemical,  civil,  electrical, 
mechanical,  metallurgical  and  other  types  of  engineering  work  at  a  level 
which  requires  a  knowledge  of  or  training  in  engineering,  physical,  life, 
or  mathematical  sciences  equivalent  at  least  to  that  acquired  through 
completion  of  a  U-year  college  course  with  a  major  in  these  fields.  In¬ 
clude  all  persons  in  research-development,  production,  management, 
technical  service,  technical  sales,  and  other  positions  who  have  the  equi¬ 
valent  of  college  training  in  engineering  and  are  required  to  use  this 
training  in  their  work.  Do  not  include  persons  trained  in  engineering  who 
are  currently  employed  in  jobs  not  requiring  such  training. 


TECHNICIANS.  —All  persons  engaged  in  work  requiring  a  knowledge  of 
physical,  life,  engineering,  and  mathematical  sciences  comparable  to  know¬ 
ledge  acquired  through  technical  Institute,  junior  college,  or  other 
formal  post-high  school  training,  or  through  equivalent  on-the-job  train¬ 
ing  or  experience.  Some  typical  job  titles  are:  laboratory  assistants, 
physical  aids,  and  electronic  technicians.  All  employees  in  positions 
requiring  the  indicated  level  of  knowledge  and  training  should  be  included 
regardless  of  job  title  and  company  department  in  which  employed.  Exclude 
craftsmen  such  as  machinists  and  electricians* 


O 


